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SanlycK rpy30Boro KOCMUYeCKOTLO Kopabag «I 1porpecc M-50» c KocMoApoMa bawKoHyp 3allAa- O nporpamMmMe 
HMpoBaH Ha 11 aBrycta 2004 roaa. 
«ITporpecc M-50» aocTaBuT Ha MexkAyHapOAHyto0 KOCMMYeCKy?to CTaHyMIO (MKC) Komiio- 
HeEHTBHI TONMAMBa, BOAY, pacKOAHOe OOOPyAOBaHHe, OOOPyAOBaHVe AAA HAYYHBIX IKCIMECPUMEHTOB, 
KOHTeHHePpHEI C MMMeU UW MOCBIAKH AAA 9KUNAaKa. 
Kocmuyeckul KopabaAs «I Iporpecc M-50» cTaHeT 4eTBeEpTBIM KOpaOAeM, 3aIlyIJCHHbIM B 
TeKYIINeM roAy B WeAAX TPaHCIOpTHO-TexHMyecKOro OOecnleyeHua MKC. PaHee, B AHBape, CTap- 
ToBad «I Iporpecc M1-11», B ampeae Ha «Coro3e TMA-4» Ha cTaHIM10 IpMOBIA 39KUMAK ACBATON 


OCHOBHOM 93KCIICAMIMU, a B Mae rpy3bI Ha MKC aoctasua «I Iporpecc M-49». 


Program Review 


The launch of the Progress M-50 cargo spaceship from 
Baikonur is scheduled for August 11, 2004. 

Progress M-50 will deliver to the International Space 
Station (ISS) propellant components, expendable equipment, 
equipment for scientific experiments, food containers and 
packages for the crew members. 

Progress M-50 will be the fourth spaceship launched in 2004 
by way of ISS maintenance. Progress M1-11 was launched in 
January, Expedition 9 crew flew to the ISS on Soyuz TMA-4 in 
April, and Progress M-49 delivered cargoes in May. 
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[PY3OBbIE KOCMVIYECKME KOPABAM «I [POrPECC» 


(<I Tporrecc M», «ITporrecc M1») 


PROGRESS CARGO SPACESHIPS 
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Kocmuyeckue Kopadan cepun «I Tporpecc» 
IIPCACTABAAIOT COOOM OeECNUAOTHHIe TPaHCHOpT- 
HbIe Tpy30Bble KOpaOAH, paspaOoTaHHbEle C 
UCHOAb30BaHHeM KOHCTPyYKTUBHEIX U TeXHH- 
4eCKUX pelIeHHU MMAOTUPyeMBIX KOCMUYe- 


CKUX Kopabaew cepun «COr03». 





Kopaodau «II porpecc» npeaAnHa3Haye- 
HbI AAS: 

* AOCTABKHU Ha OPOUTAAbHYy!O CTAHI,MIO 
PeEMOHTHOTO OOOpyAOBaHuA, MaTepUaroB 
*KU3HeEOOeCIIeYeHHA IKUMMaKa (IPOAYKTOB 
IUTAHUA, BOABI, OA@KABI, CDCACTB MeAM- 
I[MHCKOrO OOeCIIeYeHHA, CDCACTB AMYHOU 
TUTMeHEI U T.I.), TOMAUBAa AAA ABUTATCABHOU 
YCTaHOBKH CTaHIMu, Hay4dHOro OOOpyACBa- 
HUA U pacxOAyeMBbIX HOCUTeAeM Hay4yHOoU 
UHPOpMallvu, ra30B (KHUCAOPOA, BO3AYX, 
a30T), BOSBpalljaeMBIX Ha 3eEMAIO CIlTycKae- 


MBIX KalICyA (C HayYHON “HGopmarnen); 


* VAAACHMA CO CTAHIUU C MOCAeAYIOUIUM 
3aTOIACHHEM OTXOAOB KU3HEACATCABHOCTU 
9KUMaxKa, OTPAOOTAHHBIX OAOKOB OOOPyAo- 
BaHUA U HaydHbIx WpUOopos; 

* TDAHCHOPTHPOBKU U TOPMOKeHHA IIpUu 
CIlyCKe BO3BpalljaeMBIX KalICyA C Pe3yABb- 
TaTaMU Hay4HbIx IKCIEPUMEHTOB; 

* IPOBeCACHUA HAYYHBIX IKCIICPUMeCHTOB 
KaK B €ABTOHOMHOM IIOAeTEe (AO CTBIKOBKU 
CO CTaHI[MeU U MOCAe OTACACHHA OT CTaH- 
1jMuv), TAK UW B COCTaBe CTaHIIMY; 

* TIPOBeCACHHA AUHAMUYVECKHX OTepa- 
IMU CTaHIMveuv MIpu MOMOINIU ABUraTeAeu 
KOpaOAd (UMITYABCHI AAA NOAAC Pp KAHUA 
OpOUTHI, OPUeHTAIIMH UW CTAOMAUM3ZAIINN). 
Kopaoab «I Iporpecc» cocToutT 43 Tpex 

OCHOBHBIX OTCeKOB: I'py30Boro oTceka (IpO), 

OTCeKa KOMITOHEHTOB AO3alIpaBKH (OKA) u 


IipuoopHo-arperaTHoro oTceka ([IAQ). 


[py30Bonu oTcek 

['py30Bou otcek «I Iporpecca» 10 KOHCTpyK- 
IMU MOAOCeH OBITOBOMY OTCeKy «COor03a». 
B HeM AOCTaBAAIOTCA «CYXHe» rpy3bl, KOTOpPbIe 
9KUMAK MepeCHOCUT Ha CTAHIJMIO Yepe3 AIOK 
CTBIKOBOUHOLO y3aa. [locae pa3rpy3Ku B rpy3o- 
BOM OTCeKe I1epeA, PaCCTLIKOBKOU CO CTAHIIMeu 
pa3MellalOTCA pa3sAMUYHBbIe OTXOABI KU3HEACA- 
TeEABHOCTH 9KUMaKa, UCIOAB3OBAHHOe OOOpy- 
AOBaHHe, a TAKKE KUAKUE OTXOABI B EMKOCTAX 


AAS BOABI. 


OTceK KOMNOHeHTOB fo3anpaBkKn 

BMecTo CIlycKaeMOTLO allllapaTa, KOTOPbIM 
uMeetca Ha «Coro3e», Ha Kopadae «I Iporpecc» 
IIpeAYCMOTpeH OTCe€K KOMMOHEHTOB AO03a- 
IpaBKu C TOMAMBHBIMU OakaMH, OakaMH C 


BOAOU UW OAAAOHAMY, 3allpaBAACMBIMH [a30- 


[py3oBble KocmuYeckue KOpabnn «I lporpecc» («Mporpecc M», «fporpecc M1») 


Baikonur Launching Site, August 2004 


The Progress spaceship is an unmanned 
cargo spaceship based on the Soyuz space- 
ship. 

The Progress cargo spaceship is designed to: 

¢ deliver to an orbital station maintenance 
equipment; food, water, clothes, medical 
care means; propulsion system propellant, 
research equipment and expendable 
research information media, gases (oxygen, 
air, nitrogen), and research information 
return capsules; 

* remove and sink biowaste, used equipment 
and research devices; 

¢ transport return capsules containing 
experimental data; 

* carry out research experiments both during 
autonomous flight (before docking to and 
after separation from the orbital station) 
and as part of the orbital station; 

* perform station dynamic-control operations 
by means of spaceship engines (attitude 
and stabilization impulses). 

Progress consists of three modules: 
Cargo Module, Refueling Module, and 
Equipment Bay. 


Cargo Module 
The Progress cargo module is similar in 
structure to the Soyuz orbital module. The 
cargo module delivers «dry» cargo, which 
the crew transports to the station through 
the docking hatch. After being unloaded the 
module is loaded with biowaste and liquid waste 


containers and used equipment. 


Refueling Module 

Instead of the Soyuz descent module, Progress 
is equipped with a refueling module containing 
propellant, water and gas tanks. The Progress 
spaceship is able to feed the space station 
propulsion system with propellant by means of 
fluid connectors in the docking assembly. The 
propellant in the refueling module can also be 
used by Progress thrusters for various maneuvers. 
Progress M is equipped with four propellant 


tanks (two fuel and two oxidizer tanks) and two 
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Federal Space Agency 


ISS Program — Progress M-50 Mission 





Progress Cargo Spaceships 
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OOpa3HbIM KUCAOPOAOM, a30TOM MAU BO3Ay- 
XOM AAS HYKA, CTAaHIMU. TONAUBO AOCTAaBAS- 
emoe «I Iporpeccom» Ha MKC, lloctynaeT 43 
KOpaOAd Ha CTAHIJMIO 10 TPYOOMpOBOAaM Yepe3 
CII€I[MaABHbIe THAPOPa3'beMBI Ha CTLIKOBOUHOM 
arperate. TONAUBO 43 OAKOB OTCeKa KOMIIO- 


HeCHTOB AOS3SAaAIIPAaBKU MOKeCT TakKKe UCIIOAB- 
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Kocmogpom Bankonuyp, asryct 2004 


30BaTLCA ABUTATeAAMYH KOpabagd «I Iporpecc» 
AAA OCYILeCTBACHHA MAHEBPOB CO CTaHIeu. 
B OKA kopa6oag «I Iporpecc M» ycraHoBAeHo 
WeTLIPe TOMAUBHBIX Oaka (10 ABa AAA roprovero 
U OKUCANTeAA) UW ABa OaKa AAA BOABI. KopaOAb 
«IIporpecc M1» umMeeT BOCeMb TONMAUBHBIX 
OakOB, Ip 3TOM OaKU AAA BOABI B OTCeEKe 
KOMIIOHEHTOB AO3alIpaBKU OTCYTCTBYFIOT, a BOAAa 
AOCTABAAeTCA B OTACABHBIX @CMKOCTAX, yCTa- 


HaABAMBaeCMBIX B rpy30BOM OTCeKEe. 


Npnv6opHo-arperatTHbin OTCeK 
TepMeTUYHBIM MpuYOOpHO-arperaTHbIu 
OTCeK KOpaOagd «I Iporpecc» MoxoxK Ha TaKOU 
Ke OTCeK KOpabag «Cor03». IIAO «I Iporpecca» 
BABOe AAMHHEE UM COACPXKUT AOTIOAHUTCABHYEO 
alllapatypy, KoTOpad Ha «Coro3e» HaXOAUTCA 


B OLITOBOM OTCeKe. 


Kopaoab «I Iporpecc M» — MoAepHu3u- 
POBaHHBIU Tpy30BOU KOpaOAb, Ha KOTOPOM IO 
CpaBHeHH0 C rpy30BbIM KopaOaem «I Iporpecc» 
KOMIIACKC OOPTOBBIX CHCTeM 3€MeCHEH Ha OOAee 
COBeEPpIIeHHBbIN, C ACIIOAB30BaHHeM OOPTOBOU 
BLIUMCAUTeCABHOU MallIMHbI UW CUCTEMBI 39ACK- 
TPOMUTAHUA C COAHCYHBIMU OaTapeAMY, UTO 
TIO3BOAHAO: 

* YBEAUYUTh BPeCMA ABTOHOMHOLO MoAeTa 

Cc 3A0 30 cyTOK (0e€3 CTBIKOBKH CO CTaHIMel); 

* YBEAUYUTL BPeMA BO3MOXKHOLO IIpeOLIBaHuA 

Ha cTaHyMu Cc 90 ao 180 cyTOK. 

Kopaodab «I Iporpecc M1» c BO3MO#KHOC- 
TbIO AOCTABKH IIPW KaKAOM IlycKe OOABINUX 
3alacoB TONAMBa — MOACPHU3UPOBaHHbIU 
'py30BOu KopaOAb, 1IpeAHa3HaA4YeHHBIN AAA 
oOcAy*KUBaHuA MexaAyHapOAHOU KOCMUM4Ye- 
CKOU CTAaHIMH. 

OcHOBHBIMU IpwuvHaMU MOACPHH3alluu 
ObIAU TpeOOBaHUA IporpaMMpI MKC. 

OcoOeCHHOCThb KOpabAeH STON MOAN- 
(bukall\uu 3aKAIOUAeTCA B BO3MORKHOCTU 
AOCTABAATb Ha CTAHIMIO AO 1950 Kr TOTAMBa, 
KOTOPOe MOKeT TlepeKauMBAaTLCA B OAKU 
CTaHIJMM UAM BbIPaOATHIBATLCA ABUTATCAAMU 
KopaOaa. TeM CaMbIM 9KOHOMUTCA pecypc 


ABUraTeAeu CTAHIMN. 


[py3oBble KocmuYeckue KOpabnn «I lporpecc» («Mporpecc M», «fporpecc M1») 


Baikonur Launching Site, August 2004 


water tanks. Progress M1 has eight propellant 
tanks and no water tanks. In case of Progress M1, 
water is delivered in separate containers mounted 


in the cargo module. 


Equipment Bay 
The Progress equipment bay is similar to that 
on Soyuz but the pressurized equipment section 
is twice as long and contains additional avionics 
equipment. In case of Soyuz this equipment is 


mounted in the orbital module. 


The Progress M cargo spaceship is an 
upgraded spacecraft which is equipped with 
an enhanced onboard computer and a power 
supply system with solar batteries. These 


improvements enabled to: 
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Federal Space Agency 


ISS Program — Progress M-50 Mission 


* increase the time of autonomous flight from 
3 to 30 days (without docking to the orbital 


station); 





* increase the time of staying at the orbital 
station from 90 to180 days. 

The Progress M1 cargo spaceship is an 
upgraded spacecraft designed for maintaining 
the International Space Station. 

The modernization was for the greater 
part necessitated by ISS program requli- 
rements. 

The Progress key feature is its capability 
of delivering up to 1,950 kg of propellant to 
the orbital station which can be transferred to 
the station tanks or burnt up by the spaceship 
engines, thereby saving resources of the station 


engines. 





Progress Cargo Spaceships 
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OCHOBHbIe 


xapakTeCpuncTnukn Xapaktepuctuka 


Macca, Kr: 
Kopaona 
AOCTaBNAeCMbIX Ha CTAHLIMIO Fpy30B, B TOM 4Ncue: 
«CYXUX» Fpy30B 
B [py30BOM OTCeKe 


BOgbI B Oakax CViCTeMbI «POAHUK» 


TONNUBA ANA HOSanpaBKu 6akOB CTaHLMN “nN pacxOJOBaHund 
ABUTAaTeAMU Kopa6na B UHTEPeCax CTAHLINN 


rasa AIA OOVTAeMbIX OTCEKOB 
Napamerpb! opOuTbl: 
BbICOTa, KM 
HaKsIOHeHNe, pag 
[eomeTpnyeckue pasmeps!: 
KopaOna, MM: 
AyinHa (no Kopnycy) 
Aametp: 
MaKCUMaJIbHbI 
npvOopHoro oTceka 
pa3max NaHenei CONHEYHbIX GaTapen 
rpy30B0r0 OTCeKa, MM: 
AyiMHa 
Aametp: 
OOWMi 
JW0Ka CTbIKOBOYHOrO arperata 
AONONHUTENbHbIX TPEX 3arpy3ZO4HbIX JIOKOB 
Pa3mepbl JOCTABIAeMbIX M yanneMbIx rpy30B, MM: 
AameTp UM AMaroHayib NPAMOYFOsIbHUKa 
AyiMHa 
Macca OTAesIbHbIX OCTABIAEMbIX (yHaneMbIX) rpy3oB, KT: 
3aKPeNNEHHbIX HA PaMKaXx 
YKNabIBAaeMbIX B KOHTeNHeEpax 
CymmapHaa MaCCa yAanAeMbIX CO CTAHLIMM rpy3oe, KT: 
B py30BOM OTCeKe 


KUDKUX OTXOA0B B Oakax «PogHnKa» 


Kocmogpom bankonuyp, asryct 2004 


Tun Kopa6na 


«flporpecc M» 


7020 - 7320 


2100 - 2620 
no 1800 
ho 420 
Ho 1150 


no 50 


no 400 


91,6 


7230 


2720 


2100 


10700 


2406 


2200 


800 


470 


meHee 750 


1500 


no 200 


no 50 


no 1500 


no 420 


[py3oBble KOocmuYeckue KOpabnn «I lporpecc» («Mporpecc M», «fporpecc M1») 





«[porpecc M1» 


7200 - 7420 


2230 - 2450 


Ho 1800 


no 1950 


no 40 


no 460 
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2406 


2200 


800 
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meHee 750 


1500 


no 200 


no 50 


no 1500 


Baikonur Launching Site, August 2004 


Performance 


Mass, kg 
Spaceship Mass 
Cargo Dry Mass 
Cargo Mass (in cargo module) 
Rodnik Tanks Water Mass 
Propellant Mass 
Habitation Module Gas Mass 
Orbit Parameters 
Height, m 
Inclination, deg 


Overall Dimensions, mm 
Spaceship Maximum Length 


Spaceship Maximum Diameter 
Equipment Bay Diameter 
Solar Batteries Span 
Cargo Module Length 
Cargo Module Overall Diameter 
Docking Hatch Diameter 
Three Additional Hatches Diameter 
Delivered/Disposal Cargo Dimensions, mm 
Rectangle Diameter and Diagonal 
Length 
Delivered/Disposal Cargo Mass, kg 
Fixed on Frames 
Packed in Containers 
Disposal Cargo Total Mass, kg 
In Cargo Module 


Liquid Waste Mass 


Spaceship Type 


Progress M 





7,020 - 7,320 
2,100 - 2,620 
up to 1,800 
up to 420 
up to 1,150 


up to 50 


up to 400 


51.6 


7,230 
2,120 
2,100 
10,700 
2,406 
2,200 
800 


470 


less than 750 


1,500 


up to 200 


up to 50 


up to 1,500 


up to 420 
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ISS Program — Progress M-50 Mission 


Key Performance 


Progress M1 


7,200 - 7,420 
2,230 - 2,450 


up to 1,800 


up to 1,950 


up to 40 


up to 460 


51.6 


7,230 
2,120 
2,100 
10,700 
2,406 
2,200 
800 


470 


less than 750 


1,500 


up to 200 


up to 50 


up to 1,500 
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NMporpamma MKC — «flporpecc M-50» Kocmogpom Bankonyp, apryct 2004 Baikonur Launching Site, August 2004 ISS Program — Progress M-50 Mission 
CHG OM aC Ca ROA O 1 He MO MCE CU OTS 5a nminsisthsais a iiaalnninsttieuiyadstinaaitaheina rad Antalocw ad aalebeaiilanmadoeninduedions 72600 kr BTS oe ET yc stpat tact i vt geet cca ely recreate ante ante a epee 7,260 kg List of Cargoes 
AOCTAaBNAeCMbIX TOmAMBO B OakaX KOMOMHMPOBAHHOHM ABMTATCABHOM YCTAHOBKH (KAY) oo... essences 880 Kr Integrated Propulsion System: Propellant Mass sisi. iiavennssrcminnavensinemmmnineramsane 880 kg Delivered to the ISS 
rpy30B CyMMapHad MaCCa TPy30B, AOCTABAACMBIX KOPGOACM .....ssccccscssesssescecnsevssseescnssoesessssennsensnoes 2542 KT 

TOHAMBO B Oakax CUCTEMBI AOSAIIPAaBKM (ZANPABKA) is ivsisssssesadiierierensensanderiadereciivaeasensnaionas AAG Re SD eT IVT Spa econ ter ers cxsrescpn cacoen sa reas nose tio epatert Ty tute tisoonwettendatomna meme neseanemteaitegheupnexersan anne: 2,542 kg 
T'a3 B O€AAOHAX CDEACTB TIOAAUH KHCAOPOAA (CPITK) ou... eecccssscccssscceessccnssccceceseeseeeeess 30 Kr POCHNG SySlemie Prope at Wass ixicasiacsinranniicmsunawastisdoucnsivoonvetencutoanareenncunanrameglerauexeranmauntens 440 kg 
BOAd B OaKax CHCTEMBEL € POAHME 0 iideisovisvenntsacasaceessiavtasaeestiunieedotieeveavasetudessedevorardesdivamuaasiens 420 xr Oxygen Feed Systern Gas Mass ..cecssssssssssssesssssessssssessssssecessssecssssusesssssecesssiessssisessnssecsesseeees 50 kg 
TOMAUBO B Oakax KAY aad HyKA MKC 

(IPH PeAAH3ALM WITATHOL TPOTPAMMBI CTHIKOBKU) ..sssccssesssessesssecsesssessesssessessressessrecseseses Ot Coronel males est ome bs tcl eepre neeeNE ete cr retrer ere rert trcmentrrrorenT aren tartare ere Seren tnrrt rrr rrenr te tenet ener zee re 420 kg 
OOOPYAOBaHHe, AOCTABAACMOE B TPY3OBOM OTCOKE:? ooccsscsssssssssccesssesssesonsnsesevecossusevneseseons 1382 Kr Integrated Propulsion System Propellant Mass (necessary for docking) ............ ee 250 kg 


CpeACTBa OOeCHeYeHHA Fra30BOro COCTAaBa (MOrAOTUTeAb — 1 IIT., 
ra30aHaAuTMuyeckKagd alllapatypa, yKAaAKa IIpUHaAAeKHOCTeM 
K aHaAM3aTOPy OMepaTMUBHOTO KOHTPOAS, allMapatTypa CUCTeMBEI 
VAQNCHMUA YIACKHCAOIO (a3d K€ BON YX J sncsensesicnncanneded cannonan a sentaavenachstsbonareseuernnensersDieveaa 20 KI gas analysis equipment, an on-line monitoring analyzer, 
CpeACTBa BOAOOOeCcTIeveHHA (C(VUALTp ra302%KUVAKOCTHOU CMeCCH, 
OAOK KOAOHOK OUMCTKH (BKO) — 2 WIT., (AOK KOAOHOK OAOKAa 
KOHAUMMOHMUDOBAHMA BONEN) sscccaccounicesyaasnetaverteeacutainassantd mpeddeoaneensaamonasextheunicoacseneisianes OLR 
CpeACTBa CaHMTapHO-rurMeHuyeckoro ObecrieyeHuA 2 purification columns units, water conditioning unit COIUMMNS)........ eects 31 kg 
(KOHTeHHep TBEPABIX OTXOAOB — 7 ILIIT., E€MKOCTb AAA BOABI — 11 WIT., 
€MKOCTb C KOHCEPBaHTOM — 3 ILIT., PUABTP BOZAYIIHBIM, COOPHUK C OTKUMOM)...74 KT 
CpeACTBa OOeCHeveHHA TIMINeuw (KOHTeEMHEPp C pal|MoHaMU IUTaHHvA — 38 IIT., 
CBCP TLIO VAG EE) tasdeenesaesepereicneattaniessiecssadesgacuatotensa2soscameutancuenntavses vosteeneceoueesesaienaes 272 Kr A PLCS sO RECO D1 AC 10) aictaactatataatscnaantsemauagaatssohonbonisaaattennlenaannaceccdeunaesaneiesenonideiaaciaeniactsdie 74 kg 
CPpeACTBa MCAMIIMHCKOTO OOeCIIeCYeHHA (OeAbe, CDCEACTBA AMYHOU TUTHeHBI, 


Atmosphere revitalization system (a carbon-dioxide absorber, 


Vozdukh carbon-dioxide removal SyYSteM EQUIPMENT) ........ccccsesseeccstsestsersoausereeeres 20 kg 


Water supply means (a gas liquid mixture filter, 


Sanitary and hygiene facilities (7 solid waste containers, 


11 water containers, 3 preservative containers, an air filter, 


‘ Food System: (55 100d CON aiNels, ITESN TOO) sssasritecinenisaricstsneocrcawenteeeiustetiaierniennqiiosns 272 kg 
CDeACTBa IIpOMUAAKTUKU HEOAAFOMPUATHOTO ACUCTBUA HEBECOMOCTH, 
CpeACTBa OKA3aHUA MCAMIIMHCKOM MOMOIIM, CDCACTBAa MCAMITMHCKOrO Orbiter medical system (underwear, hygiene means, 
KOMT DOA MO OCNE ROB AIA). scrcccicpansancWastneeeucetdanesneednsnlsannsyendenauet’sacecqssubusiadonleeeniaaedenees 98 Kr zero-gravity effect preventive means, medical aid means, 
a ia nian clos Soe One = a0 Ie Cte al THOT LOMIMIG) Sy SIC), sairscyeninannincsa seule aacioueeinoltaeonuaenuansmannent 98 kg 
TO CTC 0 OU A ratenad ester eine ecetnan ten onicciat ons ocaeeaind saonmecpandadicne tana sueseene ance ounaiek 123 xr 
CHCTeMa IpOTHBOMO*KapHOLt 3allMTI (AATYMK CUTHAAM3aTOp AbIMa — 8 UIT., Personal protective equipment (10 oxygen units, 4 water Containe!Ys) ..... ee 123 kg 
UZBeMIATCAL AHIMA SACKTPOMHAYVKIFMOHHBIM — 3 IIT.) sicccccccssssssssceccnssorseveecesevasosecoaees 14 xr Fire-fighting system (8 smoke detectors, 3 eddy-current smoke detectors)..........00+. 14kg 
CUCTeMa OOecIIeyveHHA TEIMAOBOTO DOsuNe (cOopKa py4HOro Hacoca, Temperature. contol systema wand pump, 
KOMIIACKT CMCHHBIX MATMUCTPAACH OTKAUKH KOHACHCATA) ......ccceesecesescceescenneseeeaeeeeens 20 Kr 
CUCTeMa yiIpaBAeHHa GopToBol anmapatyport AQ SCOl CONDENS ale Cy AC lid OT MICS) siesiasicsescsseat cease ieticrscitacaai sweat netoutibbenndaisendvensssenidauuniiviess 20 kg 
(OOOPyAOBaHHe UHTerpanuH ATV, KOMTACKT KAGCACH) .....ccssssecssscnsesesssescessoensescoasneons 9 kT Onboard equipment control system (ATV integration equipment, 
OOPTOBad BLIVMUCAUTeCABHAaA CUCTEMa (KOHTPOAAEP CETEBOTO KAHAAQ) oo... cecceeeesseeeeeenes 23 KT 
P ( P P IS SO Fe IS) aces percent atte erspats a ra tcinrtertig sate seamacancncminteenen snd eiaisn minke iatnaleeasanaicdoenteantie 9kg 
CUCTeMa 3ACKTPOMMTAHHA (IIpeoOpa30BaTeAb TOKA 
AKKYMYAATOPHOM GaTapen, GAOK 800A — 2 IIT.) cccccccccsccscscscsesssssesseeesseseeeeseseen 162 Kr Onboard computer (a network channel CONtroller) 20... eeeecsessesenssseeeecnentevensensesenees 23 kg 
OopToBad UHCOpMaljMoHHasd TeAeMeTpHuecKasd CHCTeMa Power supply system (a battery current converter, 2 800A UNItS) ........ccseesecsoenssesseees 162 kg 
KOMMYy FallMOHMOC: YOTDOUCTBO), sicsszasteane sesusadinss cateau tes batierumnnaigndacasstaabttadaunsevaluiataaeetanetaat 1 Kr ae 
( ae vere Onboard telemetry system (a SWIIChiING SYSLOM) sis cscnessiassciucipeaveerenersureventeriuruadcanenatnandsdnns 1 kg 
CUcTeMa TeXHUYeCKOrLO OOCAYKUBAHMA U PeEMOHTAa 
(TloaC MOHT@KHBIN, M@ILUKH AAA KOHTCHHEPOB, KaOQeCAbHBbIU A@p»KaTeab) eshte naehienenc: 7 KT Maintenance system (a safety strap, container bags, a cable holder) ieiecelcnunnil danse vaweretess 7 kg 
KOMIIACKC CPeACTB TOAACP2KKU JKUMAKA/IACMECHTEI KOHCTPyKUMU Crew support complex/hardware elements 


(OOpTAOKYMeHTAalIMA, IIOCLIAKa AAA 9KUMaKa — 3 WIT., BUAeO UW POTOMaTepHaAbl) 23 KT 


‘ : (flight data files, 3 packages for the crew members, 
aHTeCHHO-(bUAepHble YCTPOMCTBa MEXKOOPTOBON paAMOAMHUU 





(OAOK yIpaBACHHA AHTCHHBIMU MepeKALOUaTeEAAMU, TPAHCIIOPTHBIe video and photographic material) Oe Vee Ce re Tee eT Tee Tere rere ee eT Tener ee ere Te err Tee Ter Cree ee Zo kg 
YCTAHOBOUHBIeC YCTPOUCTBa, Ka0ean —_ 14 IIT.) TERETE ETELTER CERT TET T ET Ee KEE e ee eer eer ee ee 30 KT Air-to-air radio link antenna feeder system (an antenna relay control unit, 
KOMIIACKC I€AeCBLIX Harpy30K (KOHTeHHep OCP-01 — 2mT., 
au 7 Iranisport mounlUNG Gevices, 14 Cables) secesyicsidinsdtcvaaedeccsanweiands teciednnsamsariesdtaiaerene: 35 kg 
KOHTevHep JCF-01V — 1 mT., repMocTaT OMOTeXHOAOTM4eCKHU 
VHUBepCcaAbHbIN, reo*pu3svyeckNe, MEAMKOOMOAOCTUYeCcKHe, Research equipment (2 OCP-01 containers, 1 JCF-01V container, 
OuoTeXHOAOTMYecCKHe, paauvoouoaoruyeckue UCCACAOBAaHHA) Cece meer e eee ee erence eeeeeeeeeees oF KT a universal biotechnological thermostat, 
000 OBaHve OTb (yHuduuupoBaHHbIN KOMMYyTalMOHHBIM Ipuoop, oo, 
rue a (yHMcbunIMp ee . . geophysical, biomedical, biotechnological and radiobiological research) ............. 37 kg 
KOMIIACKT MYHTHCTAT, YKAAAKA C TPOOMPKAMYD) .........cceecceesseeessecceeeceeeceeeeeeeeeeeeeeeeeeees 17 xr 
US-o6o0pyaAoBaHue (KOHTeMHep C paljMoHaMu IMTaHuA — 28 IIT., Functional cargo block equipment 
cyMka-koHTeuHep CTB c muiew — 2 uiT., KoHTeMHep IRED — 2 mIT., (a unified switch apparatus, fungistat, tUDe@S)..........iccccececessececeeeeseeeeeseetseeeeeeeesaeeees 17 kg 


aHaAM3aTOP OCHOBHBIX COCTaBAAIOINMX aTMOCdepsbI MCA B cOope c yKAaAKOU 
AAA MOHTaxa OaokKa MCA B TTK «I Iporpecc», cymku CTB 
(@GOOpy AORN), 2 MIT) agi cesccsswcssanisnccancdveniivndesseivantdecetesuavotatadsvertvawutumnasncrssinadeas 297 Kr ZAIRE Containers, an air analyzer, 2 CTR SQuipMent, DAS) sissscauspaivernvermannaarantnes 297 kg 


US equipment (28 food containers, 2 CTB food container bags, 


10 [py30Bble KocmuYeckve KOpadnn «Ilporpecc» («Mporpecc M», «fporpecc M1») Progress Cargo Spaceships 11 
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Nporpamma MKC — «flporpecc M-50» 


Kocmogpom bankonuyp, asryct 2004 


PAKETA-HOCUTEAb «CO103-V» 
sovuz-U LAUNCH VEHICLE 
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PakeTa-HOCUTenb «Cor13-Y» 


Paketa-HocuTeab (PH) «Coro3-Y» 1peAHa3HaveHa AAA BbIBEACHHA Ha OKOAO- 
3e€MHY!O OPOUTy KOCMMYeCKHUX allllapaTOB HapOAHOXO3AUCTBeEHHOLO, Hay4dHo- 
UCCACAOBATEABCKOLO («Pecypc-M», «BuOH») 4 ClleljMaABHOrO Ha3HaveHHA (CIYT- 
HUKUY cepuu «Kocmoc»), a TakKKe MMAOTUPYeMBEIX U rpy30BbIX KOCMMYeCKUX 
KOpaOaeu cepun «Coro3» uw «I Tporpecc». 

TOAOBHBIM pa3paOOTUHMKOM UH U3roTOBUTeAeM PH «Cor103-Y» ABAKeTCA 
TocyAapCcTBeHHbIM Hay4HO-IpOU3BOACTBeHHbIN PaKeTHO-KOCMMYeCKUU WeHTp 
«IJCKB-Iporpecc», r. Camapa, 3aKa3UHKOM — DMeaepaAbHoe KOCMUYeCKOe 
areHTCTBO. 

PH «Coro3» skcnayatTupyetca c 1966 roaa (MOAMdUKaluA «COW3-Y» — 
c 1973). B HacToasllee BpeMA IIPOAOAMKAeCT AKTUBHO UCIOAL30BaTbCA U UMEeCT 
xapaKTepTUKYH, OOecIIeuMBarollve HaAe*KHOe BHIBEACHHe Ha OPOUTY COBpeMeH- 
HbIX KOCMMUYeCKHX allttapaTos. [lo KoAMYeCTBY 3allyCKOB MU HaACKHOCTH ABAACTCA 
Oe€CCIIOPHbIM MUPOBbIM AUVACPOM CpeAN pakeT-HOCUTeAeH CpeAHero KAAaCCa. 

KoHCTpyKTUBHO PH «Coro03-Y» BbIMOAHeHa TO CXeEMe C HapaAACALHEIM OTAeC- 
ACHMUeM OOKOBBIX PaKeTHEIX OAOKOB B KOHIJe paOorTs! MepBOU CTyIeHy U Ione- 
PeCUHBIM OTACACHUeM PaKeTHOTO OAOKA BTOPOU CTYMeHU 10 OKOHYAHUH ero 
padoThi. KakKALIM 13 OAOKOB PpakeThI-HOCUTeCAA CHAOKEH CAMOCTOATCABHOUN 
ABUraTeALHOM YCTAHOBKONU, padoTatollleM Ha KUAKOM HETOKCHYHOM TOMAMBe 
(KUCAOPOA, KepOcuH). 

[lepBas CTyMeHb pakeThI-HOCUTeAA BKALOUAaeT YETLIPe OOKOBBIX OAOKAa KOHU- 
4WeCKOM (OPMBI, 3aKPeCNACHHEIX B IaPOBbIX ONOpax ITEHTPaAbHOTO OAOKa. 

KOHCTpyKTUBHO-KOMIIOHOBOUHAA CXEMa OOKOBOTLO OAOKA COCTOUT U3 CHAO- 
BOrO KOHYyCa, Hecylljero KOHMYeCKOrLO Oaka OKMCAUTEAA, ME*KOAKOBOTO OTCeKa, 
Hecyljero KOHUYeCKOrO Oaka TOproyero, OTCeKa OAKOB MeEPeKUCH BOAOPOAA U 
XKUAKOLO a30Ta UW IMAUVHAPUYECKOLO XBOCTOBOrO OTCeKa CIeI;MaAbHOM CDOpMBI. 

B XBOCTOBOM OTCeKe KaXKAOFO OOKOBOTO OAOKAa pa3MelljaeTCA ABTOHOMHBIN 
*KUAKOCTHBIN ABUTATeAb OAHOKpaTHOro BKAroueHuaA PA-117, paOoTatomMu Ha 
2KUAKOM KUCAOPOAE UM KepOCcuHe U OCHALIICHHbIM UETbIPbMA MAPIIeBbIMU KaMe- 
paMu YU ABYMA PyAeCBbIMU COTIAaMU. 

AAA yYIIpaBAeCHUA IOACTOM Ha KAXKAOM OOKOBOM OAOKE C BHEIIHeEM CTOPOHEI, 
IIpOTHBOMNOAOKHOM IeHTPaAbHOMY OAOKy, Ha HEOOABIIOM IIMAOHE YCTAHOB- 
ACH aSpPOAMHAMUYECKUU PyAb, BLITIOAHCHHBIN B BUAC TPeYTOABHOTO KpblAa 
MaAOro yAAMHeHHA. AAA IPUBOAA PyAA UMeeTCA JACKTPUGeECKAA PyAeBaA 
MalluHa. 

ABUTaTeAv OOKOBBIX OAOKOB paOOTatoT B TeueHHe ~118 CeKyHA Nocae CTapTa, 
3aTe€M OTKAFOUAIOTCA. BEIKAIOUeHVe MPOUCXOANT IO pe3yALTaTaM CpaBHeHuA 
TeKylljero 3HAYeHUA CKOPOCTH C pacueTHBIM. Ilocae OTKAIOUeHHA ABUTaTeAen 


OOKOBBbIe€ OAOKV OTACAAIOTCA OT IWEHTPaABHOTO OAOKA U COPaCbIBaIOTCA. 


Baikonur Launching Site, August 2004 


The Soyuz-U launch vehicle (LV) is intended 
to place civilian, research (Resurs-F, Bion) and 
special-purpose (Kosmos satellites) spacecraft, 
as well as Soyuz and Progress spaceships into 
low Earth orbit. 

The Soyuz-U LV was developed and 
manufactured by the Progress State Research 
and Production Rocket Space Center (TsSKB 
Progress) of Samara under a contract awarded 
by the Federal Space Agency. 

The Soyuz LV was put into operation in 1966 
(Soyuz-U LV — in 1973). Since its capabilities 
ensure modern spacecraft insertion into orbit 
the LV is widely used at present. In terms of 
the number of launches and reliability, it is an 
indisputable world leader among medium-class 
launch vehicles. 

In terms of design, the Soyuz-U launch 
vehicle is a system with parallel separation 
of the lateral rocket engine assemblies upon 
ist stage burnout, and transverse separation of 
the 2nd stage engine assembly after burnout. 
Each launch vehicle assembly has its own 
propulsion unit using non-toxic propellants 
(oxygen and kerosene). 

The LV first stage consists of 4 conical lateral 
assemblies. These assemblies are attached to 
the core section by means of spherical joints. 

The lateral assembly consists of a load- 
bearing cone, a conical integral oxidizer 
tank, an intertank bay, a conical integral fuel 
tank, a module of hydrogen peroxide and 
liquid nitrogen tanks, and a cylindrical tail 
section. 

The RD-117 self-contained single-burn 
liquid propellant engine is mounted in the tail 
section of each lateral assembly. RD-117 uses 
liquid oxygen and kerosene as propellants and 
is equipped with four cruising chambers and 
two steering nozzles. 

Flight control is carried out by air rudders, of 
triangle low-aspect wing design, mounted ona 
small pylon in each lateral assembly. An electric 
actuating unit is used as the rudder driver. 

The lateral assembly engines burn 


approximately 118 sec, following which they 
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AspuratenbHagd yCTaHOBKa 
nepBon cTyneHn 


OpuratenbHaw yCTaHOBKa BKNOUaeT 
B ceOA YeTbIDe OMWHAKOBbIX >KUD- 
KOCTHbIX P@AKTVUBHbIX MBUraTend 
QOKPQ), ycTaHOBNeHHbIX NO OAHOMY 
Ha KaXKQbIN US YeTbIPeX OOKOBbIX 
ONOKOB, COCTABNAIOLUMX NepBylo CTy- 
MN@Hb. 

[lepBOHayaNnbHO OOKOBbIe ONOKU KOM- 
nnekTOBanucb ABUratenamnu PJ-107, 
pa3paOoTaHHbIMu B 1954-1957rr. B 
OKB-456 (HbIHe HO «QHepromalu») 
nog pyKOBOgCTBOM B. [1. Inywiko ona 
Ne€pBOUN CTYNEeHU M@XKKOHTUTHEHTANb- 
HON OannucTuYueckoN pakeTbl (MBP) 
P-7. Buratenu tuna PY\-107 pasnuu- 
HbIX MOgUcbuKauMN (80175, 81728, 
1194511) ycTaHaBnuBannucb Ha pake- 
TbI-HOCUTeNnU «CnyTHUK», «BOCTOK», 
«BOcxop», «MONnHUA», «CoO3». 
B HacTosAlee BOeMA Ha PakeTaxX-HO- 
cutennAx «Cornws3-Y» wucnonb3yetca 
MogucuKauMA gBuratena (P-117), 
pa3spa6oTahHaa B 1971-1975rr. Nu AB- 
NAWLWIAACA OMHOU U3 Hanoonee Cco- 
BeEPpLUGHHbIX WU HafexHbIxX Cpequ MO- 
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Qucukaunu pBuratens Tuna PJ-107. 
Ha MOMeEPHU3UpOBaHHbIxX HOCUTeENAX 
«Coro3-Ol» mpvmMeHAeTcA mMogucpr- 
Kala oBuratena PL-107A. 
Ospuratenb PY-117, BbInOnHeHHbIN 
no cxeme 6e3 gOxXvraHusn, cognep- 
KUT YeTbIDe OCHOBHbIxX MU Be py- 
NeBbIX KAMepbl, TYPOOHACOCHBbIN 
arperat (THA), rasoreHepatop (IT), 
arperaTbl ynpaBneHuv, cCuvnoByto 
pamy u np. 

OCHOBHbIe Kamepb! KPI] navHo-cBap- 
HOU KOHCTPYKLIMN C BHYTPEHHUM U pe- 
TeHepaTUBHbIM OxNaxKOeHNeM CO3sa- 
OT 92% TAMU. OTM KAMEPbI ABNAIOTCA 
HeEnNOgBYXKHbIMU. PyneBbie KaMepbi 
npv NOMOLW rugponpuBogsoB MoOryT 
OTKNOHATbCA Ha yrnibl QO 45 rpagy- 
cos. TAra KaxKJON U3 pyneBbIx KamMep 
NPUMEPHO B LUECTb pa3 MeHbLUe, 4EM 
OCHOBHONM. PyneBbie KaMepbi NO KOH- 
CTPYKUUU AHANOrMYHbI OCHOBHbIM. 
THA CoctTout u3 OBYX OCHOBHbIX Ha- 
COCOB (ANA roproyero VU OKUMCH Tens), 
OCe€BOU ABYXCTyNeHYaTON TYypOUHbl, 
a TakKxKe OBYX BCNOMOraTeNbHbIxX Ha- 
cocos. [lepBbid u3 BCnomoratenb- 


Kocmogpom Bankouyp, asryct 2004 


HbIX HACOCOB NOAaeT KUGKUN Aa3ZOT B 
TennOoOOMeHHUK. UcnapuBuunca B 
TENNOOOMeHHUKE as0T UCNONb3yeT- 
CA OnA HagayBa Bcex OakoB Onoka. 
BTopou BCnNOMOraTenbHbIN HaCcOoc no- 
Haet nepekucb BOnOpona B ra3oreHe- 
patop. [lonyYeHHbI“ Napora3s Bpala- 
eT TypOunHy THA. 

Sanyck MP nmnasBHbin, Tpexcty- 
neHyaTbiN“. SaxkuraHve TonnuBa B 
KaMepax OCYLUECTBNAeCTCA MmUpoTex- 
HUYECKUMU _YCTPOUNCTBaMyY, YCTAHOB- 
N@HHbIMU Ha LUTATMUBAX CO CTOPOHbI 
conen. 

PerynupoBaHve TAM B NOoneTe npo- 
U3BOMUTCA 3a CYeT UBMeHEHUA NOga- 
uN Nepekucuv BosOpovAa B ra3soreHe- 
patTop. COOTHOLUGCHNe KOMNOHEHTOB 
B KaMepax Npuv 3TOM perynupyetca 
ypoccenem roprouvero. 

BoiknioveHve gByratenaA — Byx- 
cTyneHyatoe. MlepBoHaYanbHo MKPY 
nepespogutcA Ha pexYvM NpomMexy- 
TOYHOU (NOHYXKEHHON) TAY, a 3aTeM 
OMHOBPEMeHHO NpekpalaetTca Nosa- 
4a KOMMOHEHTOB B KaMepbi VU ra3zore- 
Hepartop. 


Tara Ha Semyie / B nyctoTe, KH 


YAeNbHbIN UMNYysbC TAM Ha Semne / B nycToTe, H-C/Kr 


diagneuve B Kamepe, Mila 

COOTHOLIEHNe KOMNOHEHTOB 

Macca ppuratensa (Cyxaa), Kr 

Awametp ”Buratena (6e3 pyneBbix KaMep), MM 


Bbicota aBuratensa (6e3 pyneBbix KaMep), MM 


821 / 1000 
2020 / 3080 
9,85 
2,47 
1159 
2080 


2860 


Baikonur Launching Site, August 2004 


First Stage Propulsion System 


The first stage propulsion system con- 
sists of four similar liquid propellant jet 
engines each mounted in four lateral 
assemblies. 

Initially the lateral assemblies were 
equipped with RD-107 developed 
between 1954 and 1957 by the 
Experimental Design Bureau 456 (now 
Glushko Research and Production 
Association for Power Engineering) for 
the R-7 first stage. Various modifica- 
tions of RD-107 class engines (8D75, 
8D728, and 11D511) were mounted 
on Sputnik, Vostok, Voskhod, Molniya, 
Soyuz launch vehicles. Nowadays 
a modification of the RD-107 en- 
gine — RD-117 — is used on Soyuz-U 
and is considered one of the most 
reliable modifications of RD-107. The 
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upgraded Soyuz-FG launch vehicle is 
equipped with RD-107A. 

RD-117 (designed with no afterburning 
function) is comprised by four main 
and two steering chambers, a turbo 
pump unit, a gas generator, control 
systems, a Carrier and so on. 

The engine main chambers featuring 
braze-welded structure with internal 
and regenerative cooling develop 92% 
of thrust. These chambers are fixed. 
Steering chambers are deflected by 
hydraulic actuators to a maximum an- 
gle of 45 degrees. Each steering cham- 
ber develops 6 times as little thrust as 
the main one. Steering chambers are 
similar to main ones in structure. 

The turbopump unit consists of two 
primary pumps (oxidizer pump and 
fuel pump), a two-stage axial flow tur- 
bine, and two auxiliary pumps. One 
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of the two auxiliary pumps supplies 
the heat-exchanger with nitrogen. 
Nitrogen vapors are used for pres- 
surization of all assembly tanks. The 
other pump supplies the gas genera- 
tor with hydrogen peroxide. Steam 
from the gas generator feeds the tur- 
bopump unit turbine. 

The engine is ignited smoothly in three 
stages. The chambers are ignited by 
means of nozzle-end mounted pyro- 
technics. 

Thrust is controlled during flight by hy- 
drogen peroxide feed change. Mixture 
ratio control is achieved by means of a 
propellant throttle. 

The engine shutdown has two stages. 
The engine starts developing half of 
nominal thrust following which propel- 
lant flow to the chambers and gas gen- 
erator is blocked. 


Ground Thrust / Vacuum Thrust, kN 821 / 1,000 
Ground / Vacuum Thrust Specific Impulse, N-s/kg 2,020 / 3,080 
Chamber Pressure, MPa 5.85 
Mixture Ratio 2.47 
Engine Dry Mass, kg eS 
Engine Maximum Diameter (without steering chambers), mm 2,000 
Engine Maximum Height (without steering chambers), mm 2,860 


are shut down. The shutdown 
OcCuUTS alter current/ 


rated velocity analysis. 
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After shutdown the lateral 


Bropaad CTyYIeHb (CHTPaABHLIM OAOK) Oakaroprouero, MeKOAaKOBOTLO OTCeKa, OTCeKa assemblies are jettisoned from 


COCTOUT M3 XBOCTOBOFO OTCeKa, B KOTOPOM Oaka OKMCAMTeAK UM IIPUOOPHOrO OTCeKa. the core section. 


Ospuratenb PY-107 nepBou cTtyneHu 
RD-107 First Stage Engine 


YCTaHOBAeH ABUTaTeAb OAHOKPaTHOLO BKAIO- SallycK ABUTaTeAeH I[EHTPaAbHOrO UM OOKO- The second stage (the 


yeHua PA-118, coAepKalll[Mv YeTEIPe MapileBbIe  BbIX OAOKOB IIPOM3BOANTCA Ha 3eEMAE, ITO AACT core section) consists of a tail 


KaMepBI H 4eTEIPe PyACBHIX COMAA, OTCeKa OakKa BO3MOXKHOCTb KOHTPOAUPOBAThL UX PaOoTy B section, a hydrogen peroxide 


IlepeCKMCH BOAOPOAA, B KOTOPOM Tak>Ke YCTAaHOB- MepeXOAHOM pexKUMe UH Ip BOSHUKHOBeHUU tank with a liquid nitrogen 





A€H TOPOMAAABHBIM Oak 9WKUAKOLO a30Ta, OTCeKA HeUCIIPABHOCTeM BO BPeMA IlyCKa OTMeCHAThL toroidal tank mounted inside, a 
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AspuratenbHagd yCTaHOoBKa 
BTOpOnN cTyneHn 


MKUQKOCTHbIA PeaKTUBHbIA BUra- 
TeNb, YCTAHABNUBAeMbIN Ha BTOPON 
cTyneHuv PH «Cows», aHanoruy4eH no 
KOHCTPYKLUUN OBUraTenaM, KOTOPbIMU 
KOMNIEKTYIOTCA GOKOBbIe GNOKM, OO- 
pa3syroluve nepBytO CTYNeHb pakeTbl. 
OTNUYUA B OCHOBHOM COCTOST B HEKO- 
TOPbIX XapakTepucTuKaXx, B KONNYe- 
CTBe pyneBbIxX Kamep VU UCnNONHeHUN 
paAga arperartos. 


[lepBoOHavanbHO Ha LEHTPaNbHbIN ONOK 
(Onok «A») ycTaHaBnuBanca OBYratenb 
P-108, paspa6oTaHHbin B 1954-1957rr. 
B OKB-456 (HbIHe HIIO «OHepromalu») 


nog pykosogctsom B. II. Inywko gna 
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BTOpoN cTyneHY MBP P-7. Kak u gBura- 
Tenb Tuna PH-107, W®PH PO-108 npo- 
LUeN HECKONbKO STaNOB MOseEpHU3auNN 
(8074, 80727, 110512 u gp.) uv npume- 
HANICA Ha pakeTax-HocvTenAx «CnyT- 
HUK», «BOCTOK», «Bocxon», «MOnHUA», 
«Corns». B HacTOALUee BONeMA Ha Ppake- 
Tax-HocuTenax «Coro3-Y» VCnoNnb3yeTcA 
MogMcbukKauna QBuratensa (PO-118), pas- 
padotaHHad B 1971-1975rr. wu sABnsato- 
LUAaACA ODHOU U3 HavOonee COBepLUeH- 
HbIX U HaQe>*KHbIxX CpeoVv MOogsMCcUKaUWN 
ABuratens” Tuna PH-108. Ha mogepHu- 
3UPOBaHHbIX HOCUTeNnAX «Colo3-OT » 
npvumMeusetca MomMcbuKalyNa OBUratena 
PO-108A. 


Kocmogpom Bankonyp, asryct 2004 


Oseuratenb PH-118 wumeet yetbipe 
OCHOBHbIe U YeTbIPe pPyneBbie KaMme- 
Dbl. Kamepbl, TyPOOHACOCHbIN arpe- 
raT UW razoreHepatop — Te »*e, YTO VU B 
PO-117. OnHO u3 oTnuunn ABUraTensr 
Onoka «A» oT MPI 6OoKoBoro Ono- 
Ka COCTOUT B KOHCTPYKLIMN Opoccensv 
roproyero, OCYLUECTBNAIOLUerO pery- 
NUpPOBaHVNe COOTHOLUCHUA KOMNOHEH- 
TOB TONNUBa B ABUYraTene c LIeNbIo 
CUHXPOHHOrO ONOPOXHEHNA OaKOB. 
Sanyck KP PO-118 B otnuuue oT 
PO-117 npovu3sBogutca B OBe cTyneHy, 
a BbIKMIOYeHMe OCYLUIECTBNAeTCA 6e3 
npegBaputTenbHoro NnepeBogia Ha pe- 


KUM NPOMeXKYTOYHON TArM. 





Tara Ha Semyie / B nycToTe, KH 


YeNbHbIN VMNysIbC TAT Ha Semne / B nycToTe, H-C/Kr 


Jiagneuue B Kamepe, Mila 

COOTHOLIEHNe KOMNOHEHTOB 

Macca ”puratena (Cyxaa), Kr 

Jmvametp ”Buratena (6e3 pyneBbixX KaMep), MM 


Bpicota ABuratens (63 pyNeBbIx KaMep), MM 


119 / 997 
2430 / 3090 
9,10 
2,39 
1250 
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Baikonur Launching Site, August 2004 


Second Stage Propulsion System 


The Soyuz second stage liquid 
propellant jet engine is structurally 
similar to the first stage lateralassembly 
engines. Some characteristics are 
different, such as the number of 
steering chambers and design of some 
devices. 

Initially the core section (Assem- 
bly A) was equipped with RD-108 
developed between 1954 and 1957 
by Experimental Design Bureau 


Ospuratenb PY-108 BTopou cTtyneHu 
RD-108 Second Stage Engine 
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456 (now the Glushko Research 
and Production Association 
for Power Engineering) for the 
R-7 second stage. Like RD-107 
various modifications of RD-108 
class engines (8D74, 8D727, and 
11D512) were mounted on Sputnik, 
Vostok, Voskhod, Molniya, and 
Soyuz launch vehicles. Nowadays a 
modification of the RD-108 engine — 
RD-118 — is used on Soyuz-U and is 
considered one of the most reliable 
modifications of RD-108. The 
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upgraded Soyuz-FG launch vehicle 
is equipped with RD-108A. 

RD-118 is comprised by four main and 
four steering chambers. The chambers, 
turbopump unit and gas generator are 
similar to those of the RD-117 engine. 
The Assembly A engine differs from 
the lateral block engine in propellant 
throttle structure which control engine 
mixture ratio by way of synchronous 
tank depletion. 

Unlike RD-117 RD-118 is ignited in two 
stages and shut down in one stage. 


Ground Thrust / Vacuum Thrust, kN T719 / 997 


Ground/ Vacuum Thrust Specific Impulse, N-s/kg 2,430 / 3,090 
Chamber Pressure, MPa 





Three-axis flight control 
is carried out by means of 
RD-118 four steering nozzles. 

Nominal burn duration 


of the core section engine 
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IlyCK paKeTHI, UTO OOeCHeYMBaeT NOBLIMIEHUe 
Oe30MacHOCTH 9KCHAyaTaluu. 

YupaBAeHHe MOAeCTOM I1IO TpeM OCAM 
OCYIIECTBAACTCA C IOMOIIbIO YeETHIPeX PyAe- 
BbIX KaMep ABUraTead PA-118. 

HoMUHaAbHOe BPeMA PaOOTHI ABUTATeCAA 
IKeHTPaAbHOTO OAOKAa COCTAaBAKeT ~280-290 
CeKYHA. 

Pa3sAeaeHue BTOPOHM U TpeTbeu cTyMeHeu 
IIPOUCXOAMT TO «TOpaAueH Cxeme». 

TperTba crymeub (OaoK «M»), cocroamiaa 
U3 IepexOAHOro OTceKa, Oaka rOproyero, Oaka 
OKUCAUTeAA, XBOCTOBOLO OTCeKa UW ABULa- 


Te€AA, YCTAHOBACHA Ha HCHTPaAbHOM OAOKe 


PakeTa-HOCUTenb «Cor13-Y» 


WU COe@AMHeHA C HUM C IIOMOIIbIO PEepMeHHOUN 
KOHCTpyKUM4H. 

Baok «M» cHaOx®eH ABUraTeABHOU ycTa- 
HOBKOHU, COCTOAIIeEU U3 VETLIPeXKAaMePHOro 
ABUTaTeAA OAHOKPaTHOrO BKAIOUeCHUA U YeTEI- 
pex MOBOPOTHEIX PyAeCBBIX COTIeA, UCIIOAB3ye- 
MBIX AAS YIIPABACHHA MOACTOM IO TpeM OCHM. 
MaptuesBsii ABUraTeAb TpeTbeH CTYIICHU BKAIO- 
yaeTCA IPUMepHO 3a ABe CEKYHABI AO OTKAIO- 
4YeHHA IEHTPaAbHOro OAOKa. 

Pa3bl, AcTeKatoljve 43 COMeA ABUTATeAA 
TpeTbeH CTYIeHU, HeEIMOCpeACTBeHHO OTAeC- 
AAIOT CTYICHb OT IEHTPaABbHOrO OAOKa. Bpema 


paOoTbI ABUTaTeAd TpeTbeM CTYMeHU COCTABAAeT 





fuel tank, an oxidizer tank and an equipment bay. 
The tail section incorporates the RD-118 single- 
burn liquid propellant engine, consisting of four 
cruising chambers and four steering nozzles. 
Liquid propellant engines of the core 
section and lateral assemblies are ignited on 
the ground, which makes possible engine burn 
transient control and launch abort in the event 
of a malfunction. This procedure increases 


operation safety. 


makes up approximately 
280-290 sec. 

The second stage separates 
from the third one according 
to the so called «hot profile». 

The third stage (Assembly I) consists of a 
transfer compartment, a fuel tank, an oxidizer 
tank, a tail section and RD-0110. The stage is 
mounted on the core section and is connected 
with it by truss structure. 

Assembly I propulsion system consists of 
a four-chamber single-burn engine and four 
gimbaled steering nozzles (used for three- 


axis flight control). The third stage sustainer 


Soyuz-U Launch Vehicle 
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AipuratenbHad yCTaHOBKa 
TpeTbenu cTyneHn 


MKUQKOCTHbIA + peaKTUBHbIA KUCNO- 
DONHO-KEPOCUHOBbIN ABuratenb 
PO-0110, yctaHaBnuBaembiIN Ha Tpe- 
Tbeu CTynNeHu (6nOK «U») PH «Coto3», 
CO3HaH B KOHCTPyKTOPCKOM O610po 
XUMUYECKON ABTOMATUKM NOD PyKO- 
BogctBom C.A.KocOepra Ha 6a3e 
MPH POH-0106 (6nok «Bb» MBP P-9), 
PH-0107/P0-0108 (6nok «UW» pakert- 
Hocutenen «MonHua» vu «Bocxog»). 
MP, PO-0110 BbinonHeH NO OTKpbI- 
TOU cxeme 6e3 BOxKUraHUA C Typ6o- 
HACOCHOU CUCTeEMON NOAA TONNMBa. 
B coctaB QBuratenaA BXOAT YeTbIpPe 
OCHOBHbIe KaMepbl, YeTbIPe pyne- 
BbIX CONNa, TyPOOHACOCHbIN arperar, 
razsoreHepatTop, arperatTbl HapAy- 
Ba OakKOB OnOKa, NupoTexHuyeckue 
cpeoctspa gna packpyTKu TypOuHbl 
THA, BocnnamMeHeHua TonNVBa npV 
3anycke OQBuratTena UW cpadaTbiBaHna 
arperaToB ynpaBneuua”. 

Bce 4eTbIpDe OCHOBHbIe KaMepbli, 3a- 
KDennNeHHbIe HENOABYUXKHO OTHOCH- 
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Tara B nyctote, KH 

YAeNbHbIN MMNysIbC Tar B NycToTe, H-C/kr 
diapneuve B Kamepe, Mila 

Macca pBuratena (Cyxaa), Kr 

Awametp apuratena (6e3 pyneBbix KaMep), MM 


Bpicota aBvratena (6e3 pyieBbix KaMep), MM 


~230 cexyHa. [locae oTKAroye- 


HWA ABUTATCAA UW OTACACHYA 
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TENbHO KOHCTPyYKLUMN cTyneHy, nyu- 
TartoTcn OT OgHoro THA, KOTOpbIN 
pacnonoxeH NO ocu OnoKka mexgy 
KamMepamnu. 

[azsoreHepatop umeeT cTadunu3auuto 
COOTHOLUGHUA KOMNOHEHTOB U Temne- 
DaTypbl BbIDaOaTbIBAeMOLO raza. 
BOCCTA@HOBUYTENbHbIN Fa3, BbIPadaTbI- 
BaeMbIN rasOreHepaTOPOM Ha OCHOB- 
HbIX KOMNMOH@HTaX, NMOCNe TYPOUHbI 
HanpaBNnaAeTCA B YETbIDe NOBOPOTHbIX 
pyneBbIxX conna, ynpaBnAloLUx no- 
neTOoM OnoKa 3a CYeT OTKNOHeEHNVA 
Ha yrnbl D0 40 rpagycos. Pynesbie 
conna Cc Tarou no 6 KH ycTaHoBNeHbi 
B HVW>XKHeEU 4acTU 
CUNOBON paMbI 
Aeuratena. 
OCHOBHbIMU 
Sne@MeHTaMUCr- 
CTeMbI HanpyBa 
OakOB ABNAHTCA 
ragudouKatop, B 
KOTOPOM WUcnapsz- 
@TCA 0WKUDKUN KUC- 
nopoa, wvgyuiun 
Ha HagoyB OakoB 


3195 
6,8 
410 

2240 
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Kocmogpom bankonuyp, asryct 2004 


OKUCNUTeNnsA, UW TeNNOOGMeHHUK, B KOTO- 
DOM OxXNaxKaeTcA FeHepaTOPHbIN raz, 
OTONpaeMbIN U3 KONNeKTOpAa TYPOUHbI 
VU VOyLuWN Ha HAagoyB Oakos roprouero. 

Arperatbl aBTOMaTUKY gBYratTena 
o6ecneunBaloT OByxXcTyneHuatbiu 
(C DPEXXUMOM «NPOMeEXKYTOYHONM» TAM) 
3anyck KP. Boiknioyvenue gABurate- 
nA — OMHOCTynNeHyaTOoe. 

B nonete no KOMaHgaM CUCTeM pery- 
nNATOpa KaxkyLueucA CckopoctTu (PKC) 
MU CUHXPOHHOrO ONOPOXHEHUA OAKOB 
(COB) 6noka perynupyetca tara oBu- 
raTena WU COOTHOLUGHNe KOMNOHEHTOB 
TONMBa B KaMepax. 
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Osuratenb PY-0110 TpeTben cTyneHn 
m1 DELON Ome Malice me) c-\e [om =i arelial~ 


KOCMMYeCKOTO alllapata (YAU 


4ueTBepTOu CTYIIC€HU C KOCMUUVeCCKUMM allllapa- 


TOM) TpeTbaA CTYNeCHb BhIIOAHAeCT MAHEBP YBOAa 


PakeTa-HOCuTenb «Cor13-Y» 





ITyTe€M OTKPbITHA APCHAKHOTLO KAallaHa B Oake 


Troprouero. 


Baikonur Launching Site, August 2004 


Third Stage Propulsion System 


The RD-0110 liquid propellant ox- 
ygen-kerosene jet engine used for 
the third stage (Assembly!) was 
developed and manufactured by 
the Chemical Automation Design 
Bureau under the guidance of 
S. A. Kosberg on the basis of 
RD-0106 (the R-9 Assembly B) and 
RD-0107/RD-0108 (Molniya/Vos- 
khod Assembly 1). 

RD-0110 (designed with no afterburn- 
ing function) has a turbopump propel- 
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main chambers, four steering nozzles, 
a turbopump unit, a gas generator, 
tank pressurization devices, and pyro- 
technics used for the turbopump unit 
turbine feed, propellant ignition and 
control devices. 

All the chambers are fixed and fueled 
by one and the same turbopump unit 
mounted on the assembly axle. 

The gas generator has a mixture ratio 
control system and gas temperature 
control system. 

Reducing gas generated by the gas 
generator goes to the four steering 
nozzles which control thea ssembly 


lant feed system and consists of four during flight deflecting to an angle 
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of 40 degrees. Steering nozzles 
developing 6 KN thrust are mounted 
on the lower part of the engine 
carrier. 

The main hardware elements of the 
tank pressurization system are the 
oxygen converter (oxygen is used for 
oxidizer tank pressurization) and the 
heat exchanger in which generated 
gas is cooled (gas is used for fuel tank 
pressurization). 

Engine control devices ignite the 
engine in two stages. Engine shutdown 
has only one stage. 

Engine thrust and mixture ratio are 
controlled during flight by apparent 


Vacuum Thrust, kN 

Vacuum Thrust Specific Impulse, N-s/kg 

Chamber Pressure, MPa 

Engine Dry Mass, kg 

Engine Maximum Diameter (without steering chambers), mm 


Engine Maximum Height (without steering chambers), mm 


298 
3,195 
6.8 
410 


2,240 
lpovo 


engine is ignited approximately 2sec before lasts approximately 230 sec. After engine 


the core section shutdown. 


shutdown and spacecraft (or fourth stage/ 


The third stage engine outgoing gases spacecraft) separation, the fuel tank valve 


directly separate this stage from the core opensand the third stage performs a break- 


section. The third stage engine burn off maneuver. 


Soyuz-U Launch Vehicle 19 
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OcHosHb ie a ee ee 


xapakTeCpuncrukn 
DaKeTbI-HOCUMTeCHA 


Konu4ecTBO CTyneHen 
CTapToBasa MacCa, T 
CrapTopas Macca (6€3 KOCMUYeECKON FONOBHON YacTM), T 
Cyxaa macca (C ronoBHbIM OOTeKaTenem), T 
Craptosaa Tara, KH 
Anna (6€3 KOCMUYECKON FOsIOBHOM 4acTn), M 
HavOonbluivit nonepeyHbii pasmep, M 
Pa3mepbl ronoBHoro oOTeKaTena: 
JUINHa (B 3aBUCMMOCTY OT Tiina KA), M 


AMAMeTP LIVIMHZPU4eCKON 4acTH (B 3aBUCMMOCTH OT Tuna KA), M 


Cuctema ynpaBneHna 
TOYHOCTb BbIBEJCHUa: 
nO BbICOTe, KM 
no nepvogy obpawennsa, Cc 
no yrny HAKNOHEHMA OPOUTbI, YFNOBbIX MUHYT 
NepBas cTyneb (OoKoBbIe ONOKM, ONOKU «Bb», «B», «I», «f») 
Konu4ecTBO 6NOKOB 
Macca 3anpaBneHHoro 6noKa (CTapToBaA Macca), T 
Cyxaa MacCa, T 
Anna 6noka, M 
HavOonbluivin nonepeyHblii pasmep, M 
HavOonbluinin ANvaMeTp TONNMBHbIX OakOB, M 
KOMNOHEHTbI TOMINBa: 
roprouee 
OKUVICJIUTESIb 
BcnomoraTenbHble KOMNOHEHTHI: 
fia npuBofa THA 
Ayia HagyyBa 6aKOB 
Jpuratesb 
NpOAOMKUTENbHOCTb padoTbI CTyNeHH, C 
BTopas CTYMeHb (LIEHTPaIbHbI OOK, ONOK «A») 
Konu4ecTBO 6NOKOB 
Macca 3anpaBneHHoro OnoKa (CTapToBad Macca), T 
Cyxaa MacCa, T 
Anna 6noKka, M 
HavOonbluivi nonepesyHblii pasmep, M 
Awametp TONAMBHbIX OakOB, M 
KOMNOHEHTbI TOMINBa: 
roproyee 
OKUCIIUTESIb 
BcnomoratesbHble KOMMOHEHTHI: 
fis npvBopa THA 
Aya HappyBa OakOB 
Jpuratesb 
NpOAOMKUTENbHOCTb padoTbI CTYNeHH, C 
Tpetba CTyneHb (6n0K «M») 
KonM4eCTBO 6NOKOB 
Macca 3anpaBneHHoro OnoKa (CTapToBaa MaCCa), T 


Cyxaa MacCa, T 


Anna 6noKka, M 


HavOonbluini nonepeyHblii pasmep, M 
A\wametp TONNMBHbIX OaKOB, M 
KOMNOHEHTbI TOMINBa: 

roproyee 

OKNCIIVTENIb 
Jpuratesb 
NpOAOMKUTENbHOCTb padoTbI CTYNeHH, C 


PakeTa-HOCUTenb «Cor1o3-Y» 


3 
313 
aor 
2655 
4063 


36,5 (CpeMHee 3HAYeHNE JIA PaSHbIX MOANUKAaLIN 6NOKOB) 


10,3 


7,31 - 10,14 
(adler 
aHanloroBan 


no 10 
no 6 
no 2 


4 
43,4 
3,80 
19,8 
3,82 
2,68 


KePOCHH 
2xKVYOKUN KCNOpOA 


nepeKUCb BOAOpoga 
a30T 
P-117 (no ofHOMy Ha KakKLOM U3 YeTbIPeX ON0KOB) 
Allie 


1 
oo 
6,59 
All 
(aie 
2,66 


Ke@POCHH 
2KNYOKUN KCNOpo” 


nepekvicb BosOposa 
a30T 
P/-118 
~280 


1 

2050 

2,71 
(CpegHee 3HaveHve MaCCbI ONOKa {VIA TeX CYLLIECTBYIOLLIUX 

MogMdukaluin) 
6,7 - 9,4 
(pa3HULa B 3HAYeHMAX OOyCNOBNeHa HAIM4YNeM TDex MOsIN- 
oukalivin OnoKa «M») 


299 
2,66 


KEPOCHH 
2KVWOKUN KCNOpo” 
P/1-0110 
~240 


Baikonur Launching Site, August 2004 


Parameters 


Number of Stages 
Launch Vehicle Liftoff Mass, t 
Launch Vehicle Liftoff Mass (without the spacehead), t 
Launch Vehicle Dry Mass (with the payload fairing), t 
Liftoff Thrust, kN 
Launch Vehicle Maximum Height (without the spacehead), m 
Launch Vehicle Span, m 
Spacehead Dimensions: 
Maximum Height (depending on the spacecraft class), m 
Cylindrical Section Maximum Diameter (depending on the spacecraft class), m 
Control System 
Insertion Accuracy: 
Height Insertion Accuracy, km 
Orbital Period Insertion Accuracy, sec 
Orbit Inclination Angle Insertion Accuracy, angular min 
First Stage (Lateral Assemblies, Assemblies B, V, G, D) 
Number of Assemblies 
Fueled Assembly Liftoff Mass, t 
Assembly Dry Mass, t 
Assembly Maximum Length, m 
Assembly Span, m 
Propellant Tank Maximum Diameter, m 
Propellant Components: 
Fuel 
Oxidizer 
Auxiliary Components: 
Turbopump Unit Actuator Auxiliary Components 
Tank Pressurization Auxiliary Components 
Engine Type 
Total Burn Duration, sec 
Second Stage (Core Section, Assembly A) 
Number of Assemblies 
Fueled Assembly Liftoff Mass, t 
Assembly Dry Mass, tons 
Assembly Maximum Length, m 
Assembly Span, m 
Propellant Tank Maximum Diameter, m 
Propellant Components: 
Fuel 
Oxidizer 
Auxiliary Components: 
Turbopump Unit Actuator Auxiliary Components 
Tank Pressurization Auxiliary Components 
Engine Type 
Total Burn Duration, sec 
Third Stage (Assembly 1) 
Number of Assemblies 
Fueled Assembly Liftoff Mass, t 
Assembly Dry Mass, t 


Assembly Maximum Length, m 


Assembly Span, m 
Propellant Tank Maximum Diameter, m 
Propellant Components: 
Fuel 
Oxidizer 
Engine Type 
Total Burn Duration, sec 
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Characteristics 


TS Soy 
5 


oll 
roo 
26.5 
4,063 
36.5 (assembly modification average) 
10.3 


7.31 - 10.14 
2.1 -3.3 
analog 


up to 10 
up to 6 
up to 2 


4 
43.4 
3.80 
19.8 
3.82 
2.68 


kerosene 
liquid oxygen 


hydrogen peroxide 
nitrogen 
RD-117 (each assembly equipped with one engine) 
calle 


1 
oo 
6.59 
ae 
29) 
2.66 


kerosene 
liquid oxygen 


hydrogen peroxide 
nitrogen 
RD-118 
~280 


1 
20.0 
2.71 (mass average) 


; 6.7 - 9.4 cae 
(depending on the Assembly | modification) 
2.95 
2.66 


kerosene 
liquid oxygen 
RD-0110 
~240 
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CTAPTOBbIM KOMIIAEKC PAKETbI-HOCUTEAS «COlO3» 
SoYUZ LAUNCHING COMPLEX 


©3patenbcTBo «PECTAPT», doto C. Mpoxnn, 2002 r 


KoMMAeKC IIpeAHa3HaueH AAA IpeACTapTo- TOAOBHBIM pa3paOOTYMKOM CTapTOBOroO 
BOM MOATOTOBKH UW IIPOBeACHHA IlyCKOB paKeTBI- KOMMAeKCa (CK) ABAMeTCA PeAepaAbHOoe 
HOCUTeAA CpeAHero KAAaCCa THIMa «COHO3» C TocyAapCTBeHHOe yHUTapHoe IpeAlpuaTue 
pa3AMYHbIMUY KOCMUYeCKUMA allMapatTaMy. « KOHCTpyKTOpckoe Of0po OOmero MalllMHo- 
cTpoeHua» (KBOM). 

CTapTOBbIM KOMMAeKC, CO3AAHHBIU B 
1957 roAy B HEOOLIYaMHO KOpOTKOe BpeMaA AAA 
MBP P-7, B AaABHeEMIIeEM HEOAHOKpaTHO AOpa- 
OaTbIBAACA B CBA3U C MOAeCPHU3allMeu pakeTbI 
P-7, BBeEACHVeM AOTIOAHUTEABHBIX CTYIeHeH U 
IIpeBpallleHHeM ee B PaKeTyY-HOCUTEAB, BbIBO- 


AAULYEIO B KOCMMUYeCKOe MPpOCTpaHCTBO OOAB- 


©«V3patenbcTBo «PECTAPT», doto C. Mpoxnn, 2002 r 


I0€ KOAMUYeECTBO Ppa3sAMUUHbIX KOCMUY4eECKUX 
alnmapatTos. CK ycnelulHo AUCIOAB30BaACA 
IIpW 3allyckKe NepBOU MeEKKOHTMHEHTAALBHON 
OaAAMUCTUYeECKOU pakeThI, WepBOTO HM MHOTUX 
APYI'Mx UCKyYCCTBeHHBIX CHYTHUKOB SeMAH, 
FO. A. TarapuHa — MepBoro KOCMOHABTA B 
UCTOPUN YeAOBeUeCTBAa, KOCMU4eECKUX KOpaob- 
Aew «BoctToK», «BocxoaA», «COIO3», KOCMHM4Ye- 
CKAMX allllaparTos, 3allyIeHHpIx Ha AyHy, Mapc, 
BeHepy. AAA HapOAHOTO XO3AUCTBAa IIpOU3BO- 
AMAUCh 3allyCKU CITYTHUKOB TeACBU3HOHHOTO 
BellaHuUA, CBA3U, POTOCbeEMKU MOBepxXHOCTU 
3eMAM, IPOTHO3UpOBaHHA MOTOABI, OMOAOTU- 
WeCKUX UCCACAOBAHUN, a TAKKEe IPOBOAMAUCh 
paOoThI C MHOCTpaHHbIMU (PUpMaMH B OOAACTU 
OUOTEXHOAOTUH YU UCCACAOBAHMA KOCMOCa. 
B cocTaB CTapTOBOTO KOMIIACKCa BXOAAT: 
* KOMHAeCKT TEXHOAOTMYeCKOFO OOOPyAOBa- 
HUA, OOCCIICUMBAIOIIMU AOCTABKY pakeTBHI 
Ha CTapTOBYlO MAOWaAKy, yCTAaHOBKy ee 
B CTapTOBYy!tO CUcTemMy, HaBeAeHue PH m0 
a3UMyTy, IpoBeAeHHe IIpeACTapTOBbIx 
KOMIACKCHBIX UCHBITAHMU, 3alpaBKy 
PH KOMIIOHE€HTaMH TOMAUMBAa U CKATHIMU 
ra3aMU, TePMOCTaTUpoBaHue KOCMUMYe- 


CKOTFO allilapata (KA) 4 IIpuHOOpHBIXx OTCe- 





KOB PH, IlycK pakeTBI; 
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* COOPyYKeHHA AAD pa3MellleHua OOOPyAo- 


BaHVA, 


KOMIIACKT TEXHHYeECKUX CUCTeM, CO3Aa- 
FOI,MX HEOOXOAUMBIe YCAOBUA AAA 
cbyHKUUOHUPOBAaHHA OOOPyAOBAHHA U 
KU3HEACATCABHOCTH OOCAYKUBAIOMIero 
TlepCcOHaAa B COOPy*KeHUAX (BEHTHAALNA, 


OCBelleHHe U T.I1.); 


CUCTeCMBI AMVCTAHHMUOHHOPLO VYIIpaBACHuYA 
TEXHOAOTUYVECCKUMY UW oOecieuvBaroluuMu 
CUCTCMaAMYM U KOMITACKThbI KOHTPOABHO- 


IIpoBepouHoro OOopyAoBaHua PH u KA. 
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CTapTOBbIN KOMNNeKC pakeTbI-HOCUTeNA «COHw3» 





Kocmogpom bankonuyp, asryct 2004 


CTapTOBble COOpyXKeHUA CO CTAapTOBON 
CUCTeMOM AAA PH «CoOr0o3» ABAAEOTCH CAOK- 
HbIMU B TEXHHYeECKOM OTHOINeHUUN U OPUTH- 
HaABHBIMH 110 CBOeM KOHCTPyKIMU. ITO MHOTO- 
ITAKHOe KMeAC300eCTOHHOE 3AaHHe, BEPXHAA 
4aCTb KOTOPOTO HaxXOAMTCA Ha YPOBHE CTap- 
TOBOM NMAOMAAKY, C IIMPOKUM IIpOeMOM B 
IleHTpe, IepexOAAIIUM B OAHOCKATHEIM TAyOo- 
KUM Ta30XO<A. 

Ha «OaAKOHEe-KO3bIPbKe» CTAPTOBOTO 
COOpyXKeHUA pacnHOAOKeHa YHUKAAbHAA IO 
CBOe€My KOHCTPyKTUBHOMY pellleHU0 CTapTo- 
Bad CHCTeMa, Ha HOABM*KHOU KpyroBou YacTU 


KOTOPOM 3aKPeIACHBI UEThLIPe AHKYPHbIe OTKH- 
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DoTo OKA, 


AbIBaTOlWeca OMOpHble (epMbI. Ha HUX KaK OBI 
«TIOABCIIMBaeTCA» PAaKeTa-HOCHTECAB. 

IapHupHoe KpelAeHuHe ONOPHEIX 
cbepM TlO3BOAKSeT CBOAUThL UX AO 3aMbIKa- 
HUA B BepxHel 4aCTH B CAMHOe CHAOBOe 
KOAbILO, KOTOpoe YACPXRKUBAeCTCA B 3AMKHY- 
TOM COCTOAHUM MaCCOU «KBUCALIIeCM» PaKeTEI. 
C HauvaAOM ABM KeCHHA pakKeTHI IIpu cTapte 
Harpy3Ka Ha CMAOBOe KOALI[O CHUMaeTCA, U 
OTlOpHbIe (PeEPMEI MOA, ACUCTBUeM COOCTBeH- 
HbIX IIPOTHBOBECOB PaCKPBbIBAIOTCA, AABAaAr 
mpoxoa PH. 

Takad CXeMa — TIOABeCKa PpaKeTHI 3a OTOp- 


Hble WaCTU, PACIOAOMKCHHBIC OKOAO ILCHTpa €e 


Baikonur Launching Site, August 2004 


This complex is intended to prepare and 
launch the Soyuz launch vehicle with various 
spacecraft (SC). 

The launching complex (LC) was developed 
by the Barmin General Engineering Design 
Bureau (KBOM). 

Constructed in 1957, the LC was upgraded 
more than once to fit the improving R-7 rocket 
which eventually turned into a launch vehicle 
(LV) delivering various payloads to orbit. The 
launch facility proved successful during the 
first ICBM launch operation, the insertion of 
the world's first sputnik followed by many 


more artificial Earth satellites, the first manned 
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mission of Yuri Gagarin, Vostok, Voskhod and 
Soyuz spacecraft, space probes going to the 
Moon, Mars and Venus. 

The launching complex consists of: 

* technological equipment used for LV 
delivery to the launching pad, its mounting 
at the launch system, LV azimuth orientation, 
integrated pre-launch tests, LV fueling, SC 
and LV thermal conditioning, space rocket 
launching; 

* equipment facilities; 

‘engineering systems, providing 
necessary work conditions for equipment 


functioning and life support of attending 





Federal Space Agency 
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personnel in structures (ventilation, 
lighting, etc.); 

¢ Facilities for remote control of technological 
and supporting systems and sets of the 
launch vehicle and spacecraft test 
equipment. 

Soyuz LV launching facilities are complex 
technical constructions: each one is a multi- 
storey, armored concrete building the top of 
which is leveled with the launching pad, with 
a wide central aperture that transforms into a 


deep, lean-to exhaust duct. 
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Soyuz Launching Complex 
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Dk 
za 
OCHOBHbIe 
xapakTepucTukKn 


TAKeECTH, — AAAAa BOSMOXKHOCThL OTKA3AaTBCA 
OT yCHAeHUA TOpueBOU YacTu PH pu coean- 
HeHUU OOKOBBIX UM ITEHTPaABHOrO ee CAOKOB 


B «IIaKeCT». 


Meteoponoruyeckne ycnoBua paboTb! TexHONOrMyeckoro OO6opyf0BaHuA: 


Temnepatypa OKpyxarowwero Bospyxa, °C 





[apaHTMMHbIN CpOK 3KCMNyaTaLIMN, FOsbI 
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26 CTapTOBbiN KOMNNeKC pakeTbI-HOcuTensA «Cow3» 


Kocmogpom bankonuyp, asryct 2004 


Ha MOBOpOTHOM 4aCTU CTAPTOBOUM CUCTeEMBI 
TakKe IlapHUPHO yCTaHOBAeCHBI ABe MHOTOS- 
PYCHble (PepMBI OOCAYRKUBAHUA C MOAYKOAB- 
ITeBLIMU MAOMAaAKAMU Ha Pa3AUY4HBIX YPOB- 
HAX. COMKHYTbIe BOKpyr PH MAOMaAKU AatoT 
BO3MOXKHOCTb ClleljMaAUCTaM MpOBOAUTh 
paOOTEI 10 BCeH BLICOTe PpakKeTHI. 

MepMBI OOCAYKUBAHUA OCHALIeHbI AU()TaMu 
AAA AOCTABKY padouero IlepcoHaaAa, KOCMOHAB- 
TOB U pa3AMUHbIX TEXHUVeECKUX CPeACTB U MatTe- 
puaaos. [lepea ItycKomM (bepMBI pa3sBOAATCA U 
OIyCKaroTCA B TOPH3OHTAABHOe NOAOKEeHHE. 

Ha ONOPHOM KOABIIe PaCcIIOAOXKeHBbI TAKKE 
KaOe€Ab-MaUTHI, KOTOPbIle CAYKAT AAA TMOABOAA U 
TlOAKAIOUeHMA K PH KaOeABHBIX, HAMOAHUTeCAB- 
HbIX, ADCH@KHBEIX, IHEBMATU4eCKUX UW APyTUx 
KOMMYHHKalluy; IIpu cTapTe OHM OTCOeANHA- 
FOTCA U OTKUABIBALOTCA MOA, ACUCTBUeM IIpoTu- 
BOBECOB. 

B noMelljeHHAX CAMOLTO CTAPTOBOTO Coopy- 
*2KCHUA HAXOAATCA CTAI[MOHAPHbIe CUCTeEMBI 
3alpaBKY KOMIOHEHTAMH TOMAUBA, TEPMO- 
CTaTMUpOBaHHA, AMCTAHITMOHHOLO yllpaBAeHHA, 
oOecileyveHua CKATLIMU Ta3aMU, CpeACTBAaMU 
MOKapoO3alljUThl, TA3OBOTO KOHTPOAA UT. A. 
B Hue CTapTOBOrO COOpyX*KeHUA YCTAHOBAeHA 
BBIABUTarolljadca HaA, ra30XOAOM KaOUHa OOCAYy- 
>KUBAHUA C MHOTOAPYCHBIMH MAOMAAKAMH AAA 
OOCAYKUBaHUA HYKHeNM yacTu PH. 

C yuyeTOM HaKOMAeCHHOLO ONBITa pu 
OKCHAyaTalMu MepBoro B CTpaHe CTapTOBOrOo 
KOMIIACKCa AAA KOCMUYeCKUX pakeT B 1958-1961 
roAaxX ObIAM CO3AaHBI elle IATb AHAAOTUUHBIX 
CK (OAMH KOMMAeKC Ha bBavkouHype UH YeTEIpe 
KOMIIAeKCa Ha TIOAMTOHE B I necenKe). 

MuoroaeTHaad 9KCUAyatTalva 9TUx CK B 
CaMBIX CAOKHBIX KAUMATUYeCKUX YCAOBUAX 
Ka3axcTaHa 4 poccuucKoro CeBpepa NOATBep- 
AMAU UX BbICOKY!IO HaAC@KHOCTL, MOTCHIIMAAb- 
HYFO BO3MOXHOCTS WIMpOKOrO UCIOAB30BaHUA 
AAA 3allycKa AaBTOMAaTHYeCKUX KOCMUY4eCKUX 
OObeKTOB, IMAOTUPYeMBIX MU TpaHCIOPpTHBIX 
KopaOaeu. IIpoctota KOHCTpyKUUU U yAoo- 
CTBO OOCAYKUBAHHA OOeCCIEUUAN BEIMOAHE- 
HUe OOABINOTO OObeMa IIpOrpaMM KOCMUYe- 


CKUX ACCACAOBAHHMM. 


Baikonur Launching Site, August 2004 


The launching plant's overhanging balcony- 
like apron accommodates the unique launch 
system with a rotating ring that carries four 
lattice work, retractable support towers on 
which the launch vehicle is suspended. 

Gimbal mounting of the support towers 
allows their full collar-like closure at the top into 
a power ring that is kept closed by the mass of the 
suspended rocket. As soon as the rocket starts 
moving, the load originally applied to the power 
ring is removed to cause the support towers to 
retract by action of their own counter weights and 
let the blasting-off launch vehicle go freely. 

The described configuration in which the 
rocket is suspended by its support elements 
near the center of gravity made unnecessary 
any special reinforcement of the LV end section 
as might be required for packaging the strap- 
on and the core modules. 

In addition, the rotating ring of the 
launch system includes two gimbal-mounted 
service towers with several semicircle level 


decks: the level decks closing to embrace 





the launch vehicle allow service personnel 
to work on the entire height of the erected 
launch vehicle. 

Service towers incorporate elevators 
for personnel, cosmonauts, equipment and 
materials. Before space rocket launching towers 
are forced apart and lowered. 

Another element located on the supporting 
ring is the launch umbilical tower (LUT) 
designed to bring and connect cables, filling, 
drain and pneumatic lines or other utilities. 
Those connections disengage and move away 
together with the counterweighted LUT during 
the launch. 

The rooms available inside the launching 
plant accommodate stationary propellant 
filling, thermal conditioning, remote control, 
compressed gas supply systems, firefighting 
and gas monitoring equipment, etc. a niche in 
the launching structure accommodates multiple- 
level service cabin for servicing the launch 
vehicle's lower part. The cabin extends above 


the exhaust duct. 
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The expertise gained by operating Russia's 
first space rocket launching plant facilitated 
development and construction of five more 
plants in 1958-1961, including one deployed 
at Baikonur and four — at Plesetsk. 

Long-term operation of the launching plants 
under climatic extremities of Kazakhstan and 
Northern Russia proved high reliability of the Soyuz Lau nching 
equipment that survived owing to its robust Complex 


design and high maintainability. Characteristics 


from -40 up to +50 
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up to 30 
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AKAAEMUK 
BAAAUMMP TTABAOBUY BAPMUH 


Bnagumnup Masnosny 


BapMuH 


(1909 — 1993) 


IIpodeccop, AOKTOp 
TeEXHMUYeCKUX HayK, ACUCTBH- 
TeCAbHbIM VACH AKaAeCMUN 
Hayk CCCP u Poccuy B.II. Bap- 
MUH OIA OCHOBONOAOKHU- 
KOM CO3AaHUA OTeCUeCCTBEH- 
HbIX CTAPTOBbIX TEXHUYeECKUX 
KOMIAeCKCOB HU Ha3e€MHOTO 
OOOPyAOBaHHA AAA OAAAUCTU- 
4eCKUX PaKeT AerKOTLO, CpeA- 
Hero U TAREAOTO KAACCOB, 
OoOe€BON PaKeTHOU U pakeTHO- 
KOCMMYeCKON TEXHUKY Hallleu 
CTpaHBl. 

Tlocae 3aBeplleHua y4eOb! 
BMBTY um. H. 9. BayMaHaB 
1930 roay B.II. BapMuy Hayan 
CBOKO TPYAOBY!0 ACATCABHOCTEL 
Ha 3aBOAe «KOMITpeccop». 
CHavaaa — WepTexXHUKOM, 
3aTeM — WMHKeHEPOM- 
KOHCTPyKTOPOM, PYKOBOAMTeAeM KOHCTPyK- 
TOPCKOM rpyNubl, a B KOHIe 30-X TOAOB CTaa 
[AABHBIM KOHCTPyKTOPOM 9TOPO 3aBOAa, TAe 
ObIA OAHUM 43 CO3AAaTeAeCH MepBbIX OTEUCCTBEH- 
HbIX BO3AYINHBIX U ra30BbIX KOMIIPCCCOPOB U 
XOAOAMABHBIX MallIvH. 

B roabr Beaukou OTevecTBeEHHOM BOMHBI 
B.II].BapmMuu — TaaBHBIM KOHCTpyKTOp 
MHOTO3apsAAHBIX OOeBBIX MYCKOBBIX YCTaHO- 
BOK peaKTUBHOLO BOOpyx*KeHu"g («KarTror»). 
TOABKO 3a BOeCHHOe Bpema (1941-1945 rr.) 
OBIAM IPUHATLI Ha BOOPyxKeuHue KpacHou 
Apmuer 4 BoeHHo-Mopckum Maotom CCCP 
TPUAMAaTb WeCTh pa3AUUHBIX THIIOB Ha3eM- 
HbBIX (IOABMKHBIX, CTal|MOHaPHBbIX) U KOpa- 
OCABHBIX YCTAHOBOK, OIILITHLIeC OOPa3Itbl 
KOTOPBIX CO3AaBaANUCb IIOA, CTO TBOPUeCKUM 


PYKOBOACTBOM. 


Akagemnuk Bnagumnup Iasnosuy BapmMuH 


Kocmogpom bankonuyp, asryct 2004 


Baikonur Launching Site, August 2004 
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Akagemnuk Bnagumnup Iasnosuy BapmMuH 
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B T1lOCAeBOCHHEIM MepHoOA, OYAYUU pyKo- 
BOAMTeAeM TCKB Crremmalinl, a mo3AHee — 
KBOM, Baaaumup [laBAoBuY BO3TAABUA 
paOoTh 10 CO3Aa€HUIO CTApTOBbIX MU TeXHU- 
4eCKUX NO3UIMU U Ha3eMHOTO OOOPYAOBa- 
HWA AAA pakeTHO-KOCMM4eCKOU TEXHUKH U 
Ha I1pOTARKCHUM MHOTUX AeT OBIA CAMHCTBEH- 
HbIM B Halllew cTpaHe TAaBHBIM, a B MOCAe- 
AyroujemM — [eHepaABHbIM KOHCTPyKTOPOM 


TeEXHUKH STOTO HallpaBACHVdA. 


Akagemnuk Bnagumnup Iasnosuy BapmuH 


Kocmogpom bankonuyp, asryct 2004 


B 3TOT Tle€puOA TOA ero 
PYKOBOACTBOM OBIAM CO3AaHBI 
MW WepeAaHbI B 9KCIAyatTa- 


WUtO VAN MIPUAATbI Ha BOOPy- 
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*KeHUue Copetckou ApMueu 
Ooaee ABAATATH Pa3sAM4HBbIX 
TUMOB CTApTOBbIxX UW TeEXHU4e- 
CKUX KOMITACKCOB, ACCATKU 
KOMINACKTOB Ha3e€MHOTrO 
oOopyAoBaHuaA, OOecTIe4H- 
BaBIIMX MOATOTOBKY K IlycKy 
WU WycK OoeBbIX HM KOCMH- 
4WeCKUX pakeT, B TOM 4MCAe 
OLIAU CO3AaHbI CTApTOBbIe 
KOMITACKCHI AAA KOCMU4eCKUX 
pakeT-HOcuTeAeuH «BOCTOK- 
Co1o3», «I IpoToH» u « Heprus- 
BypaH». 

HayuHad UW “MH KeHeE PHA IPYAUUUA 
B. II. Bapmuna, ero CIOCOOHOCTL IpeABUACTb 
HallpaBAeCHia OAM KaUIlero pasBuTUA KOCMH- 
4eCKOU TEXHUKH B 3HAYUMTECABHONM CTeMeHu 
CNOCOOCTBOBaAM CO3AaHHIO Ha TpeOyeMOoM 
Hay4HO-TeXHUYeCKOM YpOBHe OMTUMAAbHEIX 
110 KOHCTpyKIJMV, HAACKHEIX B paOoTe Ha3em- 
HbIX OObCKTOB PAKCTHBIX KOMIIACKCOB. 

XapakTepHbIMU YepTaMu paooTH BAaau- 
MUpa IlaBAOBM4a OBIAU OTBETCTBCHHOCTh 3a 
MOpyueHHoe AeAO, OOABIIAA 
paOoOTOCIIOCOOHOCTh, OCMBIC- 
ACHHad CMCAOCTb HU pellluTeAb- 
HOCTb IIpY MpUHATUU OpeAe- 
AAIOMULUX PelleHUU, a TaKKe 
CIIOCOOHOCTb 3€AUHTEPeCOBATh 
U yBAeCUb 3a COOON KOAAeK- 
TUB CBOero KB 4 KOAACKTUBBI 
IIPUBAeCKaeMBIX K paOoTamM 
Apyrux Kb, HMM uw mpomepimt- 
ACHHBIX IIPeATIPUATUH. 

3a pa3spa0oTkKy Hayt- 
HbIX OCHOB ITPOCKTUPOBa- 
HUA UW CO3AAHUA YHUKAABHBIX 
KOMITIACKCOB CIlel|WvaABbHOro 
Ha3HaueHna B. II. bapMuny 
OblAa IIPUCyKAeHa 30AOTAA 


MeAaAb B. I’. Ulyxosa. 


Baikonur Launching Site, August 2004 


Co3AaHHble IIOA, pyKo- 
BOACTBOM B.II.bapMuHa 
CTapToOBble 4 TexXHuYeCKHe 
KOMIIACKCBI AAT KOCMU4YeECKUX 
pakeT-HOCUTeAeH UW CeroaHA 
yuacTBYlOT B padoTax IO 
oOecieveHHtO BEITIOAHCHHA 
MeaAepaaAbHOU KOCMU4eCKOU 
lporpamMMpl Poccuyu. 

Ha IpoTaAKeHHU BCeu 
CBOeU TBOPUeCKOU ACATCABHO- 
cTuv B. II. BapMuu yAeAsA OOAB- 
oe BHAMAaHHe MOATOTOBKe 
KaAPpOB, CO3AA@HHIO Hay4HOU 


IIKOAbI 110 TEeMaTUKe CBOeH 


oto OKA, www.federalspace.ru 


paOoThI, AAUHO yuacTByA B 
TPYAHeUIleM IIpolecce Nepe- 
Aauyv 3HaHUuL. 

Haunuaas c 1931 roaa, TapaAAeABHO CO CBOeu 
OCHOBHOU paOoOTON, OH y4aCTBOBAA B MeAaro- 
ruyeckou paoote B MBTY um. H. 9. BayMaHa B 
KaueCTBe IIpenOAaBaTeAA, a 3aTeEM — AOIICHTA, 
lmpodeccopa, ac 1959 roAa AO KOHIIa CBOeu 
*2KU3HU ABAAACHA 3ABeCAYIOIMMM KameaApou 
«CTapTOBble U TEXHUYeCKUHe KOMIIACKCBHI PakeT 
WU KOCMUYeCKHX alllapaToB». 

CxBoeu padoTou B KB, MBTY uo. H. 9. Bay- 
MaHa U4 B AKaAeMUN HayK CCCP uw Poccuu 
B. II. BapM¥H 3acAyKeHHO AOOMACSH IIpu3Ha- 
HMA, OOABIIOTO YBaxKeHUA U 
aBTOPUTeTa CpeANM pa3paoorT- 
UMKOB UM CO3AaTeAeCM pakeTHOU 
TCXHUKUH, a TaKKe B HAYYHOM 
MUpe CTpaHBl. 

ByAy4u ACUCTBUTCABHBIM 
qAeHOM AkaAeMUH HayK CCCP 
u Poccuu, OH OAHOBpeMeHHO 
ObIA TOYeTHHIM Ipe3svAeH- 
TOM PoccHuMCKOU akaAeMUUu 
KOCMOH@ABTHKH UM. K. 9. L]noa- 
KOBCKOLO, ACMUCTBUTCABHbIM 
qAaeHOoM MexaAyHapoAHou 
accoluMalluv y4eHbIxX, UHKe- 
HepoB UW “300peTaTeaeu UM. 


Tomaca JANCOHA, TACHOM 
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MHOrUX YYeCHBIX COBECTOB U 
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COBETOB rAaBHLIX KOHCTPyKTOPOB, B TOM UMCAe 
YACHOM IlepBoro CoBeTa rAABHbIX KOHCTPyK- 
TOPOB paKeTHOM TEXHUKH, BO3TAABAACMOTO 
C.TI. Kopoaepsmm. 

3a BLINOAHeCHHEIe paOOTLI eMy OLIAN 
IIPUCBOeHBEI 3BaHuA Tepos CouMvaaucTuyeckoro 
TpyaAa, Aaypeata ACHHUHCKOM UM 4eTEIpex 
PocyAapcTBeHHBIxX Ipemuu CCCP. O# OBIA 
HarpaKAeH IecTbIO OPAeHaMU /\eHUHa, OpAe- 
HOM KytTy30Ba I crelleHu4 MW MHOTUMH APyYTUMU 


OpAeHaMH UW MeaaAaMUu CCCP. 





Akagemnuk Bnagumnup Iasnosuy BapmuH 
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[ IPOrPAMMA BbIBEAEHU 
ASCENT PROFILE 


SallyCK rpy3OBOro KOCMMYeCKOrO KOpavAA 
«I Tporpecc M-50» 3atlAaHuposaH Ha 11 aBrycta 
2004 roaa. [lyck pakeTBI-HOCUTeAd «COI03-Y» 
OYAeT IPOU3BeAECH CO CTAPTOBOU MAOIIAAKH Ne 1 
cTapTosBoro kommaekca 171132-5 (« arapuHckuu 
CTapT») KOCMOApoMa BavkoHyp. 

[IporpaMMa TaHTaxKa paccuuTaHa TAKUM 
00pa30M, 4UTOOBI OOeCIIeYUTh MaAeCHHe TOAOBHOTO 


oOTeKaTeAd MU OTPaAOOTAHHEIX CTYIeHeM paKeTHI- 


Bbicota, KM 
Bpema, Cc 
Macca, T 
V, m/c 





~350 km 


Boxospie Onoku (Mepsasa cryneHb) 


KaparaHgMHCKas OOsaCTb, 
Pecny6nuka Kasaxctau, 
Panou Ne 16 





lMporpamma BbIBeqeHUA 


Kocmogpom bankonuyp, asryct 2004 


HOCUTeAA B paMOHEI OTUYKACHMA, OTBEACHHBIe 
110 Tpacce 1oAeTa. PaHOHbI MaAeCHUA OTACAAIO- 
muxca wacreu PH 1puBevAeHBI Ha CXeme. 

Tpu cTyMeHU pakeTbI-HOCHTeCAA BEIBO- 
AAT TPY3O0BOH KOCMHMYeCCKHU KOpaOAb 
«I Tporpecc M-50» Ha opOuTy, pacdeTHBEIe Mapa- 
ME€TPBI KOTOPOU yKa3aHbl B TAOAULe. PacueTHEIe 
BpeMeHa paOOTHI ABUTaTeAeM PakeTHEIX CTyIIe- 


He IIPUBeACHBI Ha CXeMe. 


an 


COpoc ronoBHoro o6TekaTena 
Bbicota, KM 82,2 

Bpema, Cc ~161,36 
Macca, T 1,172 

V, m/c 3100 


OtgeneHue OoKoBbIX ONOKOB 


44,07 
~118,78 
15,052 
2684 


~550 km 


FonoBHonw oO6TeKkaTenb 


KaparaHfMHCKas OOsacTb, 
Pecny6nuka Kasaxctan, 
Paiiou Ne 69 


Baikonur Launching Site, August 2004 


The launch of the Progress M-50 cargo 
spaceship is scheduled for August 11, 2004. The 
Soyuz-U launch vehicle will be launched from 
launching pad 1 (launching complex 17P32-5, 
Gagarinsky Start) at Baikonur. 

Due to the pitch program the payload fairing 


and LV worked-out stages will fall in designated 
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areas along the flight course. impact areas of 
LV jettisonable parts are shown on the scheme 
below. 

Three stages of the launch vehicle will place 
Progress M-50 (orbit nominal parameters are 
presented in the figure). The scheme also shows 


engines nominal burn duration. 


NapametTpbi opontTbi BbiBegeHua KA 
Orbit Parameters 


i= 51,66° + 0,058° 


H = 245,0°5 KM 


OtTmeneHue LWeEHTpanbHoro OnoKa 
Bpicota, KM 164 
Bpema, Cc ~287,30 
Macca, kr 6500 
V, m/c 5282 


~1520 km 


LlentpanbHbii OnoK (BTropas cTyneHb) 


BocToyHo-KazaxcTaHcKas OOaCTb, 

Pecny6nuka Kasaxctau, 

Antaicknii Kpai, Pecny6nuxka Antai, 
Poccuickan Menepauna, Pavoni NeNe 306; 307 







T = 88,59 muh + 0,37 MUH 


h = 193,0 °° KM 


COpoc xBocToBoro oTceKa BboiknioueHve = =—s ABM aTeNbHON OtgeneHue KA 
Bpicota, KM 171 yCTAHOBKM TpeTbei CTYNeHU Bpicota, KM 200 
Bpema, Cc ~297,05 Bpema, Cc ~525,88 Bpema, C ~529,18 
| — V, KM/C 9,2 
= | 7 ace to" = = 
np 8 


~ 


~1600 km 


XBOCTOBOM OTCeK 


BocToyHo-KasaxcTaHckas OONacTb, 
Pecny6nuka Kasaxctan, 
Anravckuin Kpai, Pecny6nuka Antai, 


Poccuicxan Menepauna, Pavioun Ne 309 





PacueTHaa 
uUKNOorpammMa 
3anycKa 


Nominal Flight 
Sequence 


Pavoubi naneHnua 
OTHeNAMLIUNXCA 
yuacten PH 


Ascent Profile 33 
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O BYAYIJEM «BEYHOM “CEMEPKN”» 
PROSPECTS OF R-7 LAUNCH VEHICLES 








PakeTa-HOCUTeAb «COO3», OOCECHeEYMBALOIIad, TOMUMO 3ally- 
CKOB [py30BbIX TpaHCIOpTHBIxX KOpaOAen «I Iporpecc» u mMAo- 
TUPYeMBIX «COFO30B» BCeX MOAM(UKaLMN, elle U MOAABAAFOIIee 
OOABINMHCTBO ITyCKOB B paMKaX OTeC4UeCCTBEHHBIX IIPUKAAAHBIX 
KOCMM4eCKUX TIporpaMM (3a MCKAIOUeHVeM TycKoB KA cBA3u 
Ha reocTaljuoHapHy?to opouty (I'CO) 4 rpymmoBbIx 3alycKOB 
HaBMTral|MOHHBIX CITYTHUKOB CHcTeMBI AOHACC), Haxoautca 
B 9KcTIAyaTayuu c 1966 r. be3 TpeTbeu CTyMeHU, B KaueCcTBe 
MBP P-7 4 aByxcTylleHyatToro «CiyTHMKa», 9Ta pakeTa AeTaeT 
c 1957 7. Uy «ceMepkKu» ecTb BCe IaHCbI OTMETUTb NATUACCATU- 
ACTHMM 1OOMAeU He My3CMHbIMU LEepeCMOHUAMH, a BBEACHMEM B 
CTpOU HOBBbIX MOANC(UKallMu, HAMpaBACHHBEIX, KaK UV IIpu CO3Aa- 
Huu PH «Coro3», Ha pellleHve CaMBbIX AKTYaABHBIX 3aAa4, CTOA- 
Iux epeaA OTeEUeCTBeEHHOU KOCMOHABTHKON, a TAKKe OOYCAOB- 
ACHHBIX pa3BUTHWeM MeEKAYHAPOAHOTO PbIHKa KOMMePpyeCKHX 
ITyCKOBBIX YCAYT. 

CeroAHaA B 9KCIAyaTal[uu HaXOAMTCA TPH MOAMCuUKaluH P-7. 
PH «Coro3-Y» (11A511Y) — «Oa30Band» MoAMcdUuKalua, KOTOpaA 
BbIBOAUT KOopaban «I Tporpecc» 4 poccuuckue aBTOMaTHYeCKHe 
UCKYCCTBeHHBIe CILYTHUKH Seman (MC3). «I IpomexytTouHaa» 
paketa «Coro3-QI» (11A511@7), orawvyatommeca ABMYTaTeAAMU 
IlepBOUM MU BTOPOU CTyNeHHU (yCTAaHOBACHLI MOAMMULUpOBaHHbIe 
ABUraTeAbHble YCTAHOBKH, pa3pa0oTaHHble AAA WepCieKTUBHOU 
pakeTbI «C0103-2»), BEIBOAMT IMAOTUpyemptle «Coro3bl- TMA», a 
C pa3rOHHBIM OAOKOM «OMperaT» paooTaeT 10 MEKAYHAPOAHBIM 
lporpamMMam. Hakouer, «Moanua-M» (8K78M) — vernrpex- 
cTyNeHuaTad BeEpCuA «CeMepKM», KOTOPAad SKCHAYATUpyeTca C 
1965 r., aB HaCcTosINee BPeEMA AOCTABAAET Ha BLICOKOSAAMTITHYe- 
CKHe OPOUTEI pOCCUUCKHe CHYTHUKY CBA3N «MOAHUA», a TAKKE 
KA cepuu «Kocmoc» B HHTepecax MuHooopousi Poccuu. 

Pa3BUTHe AMHUM «CEMEPOK» UACT IO TPEM OCHOBHBIM HallpaB- 
AeCHMAM. AA ITyCKOB OTeEUeCTBEHHEIX KA camapckuu HIT PKL 
«L]CKB-IIporpecc» roToBuit K BBOAY B CTpou «Cor03-2» (14A14), 
pa3spa0oTKa KOTOpOrO NAaHupyeTca B ABa 9Talla — 1A¥n 1B. 
TloMUMO 3aMeHEI ABUTaTeAeH MepBOU CTYIICHU Ha UX YAYUIIeH- 
HbIe MOAMGMUKAaIMU, Ha Ie€PBOM 3Talle OYAYT UCIIOAB30BaTbLCA 


HOBad IMdbpoBawd CUCTeMa yIpaBAeCHUA Ha OCHOBe OOPTOBOU 


Matepvan nogrorosnex akanuTn4eckon cnyxOon «<A3natenbcTBa «PECTAPT» 
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Baikonur Launching Site, August 2004 


The Soyuz launch vehicle used for launching 
not only Progress and Soyuz spaceships, 
but also for launches within Russian applied 
Space programs (except for communication 
spacecraft launches into GSO and GLONASS 
cluster launches) has been in operation since 
1966. As the R-7 intercontinental ballistic 
missile (ICBM) and two-stage Sputnik it has 
flown since 1957. And R-7 has a fair chance to 
celebrate its 50th anniversary by putting into 
operation new modifications intended not only 
to meet home space technology requirements, 
but also to accommodate the growing needs of 
commercial launch services markets. 

Three R-7 modifications are in operation 
now. The Soyuz-U launch vehicle (11A511U) is 
a base modification used for inserting Progress 
Spaceships and Russian automatic satellites. 
The «intermediate» Soyuz-FG LV (11A511FGQG) 
differs from the other two in first and second stage 
engines (LV is equipped with upgraded propulsion 
systems developed for the promising Soyuz-2), it 
injects manned Soyuz-TMA spaceships and is 
used for international projects when integrated 
with the Fregat upper stage. And finally — 
Molniya-M (8K78M): it's a four-stage modification 
of R-7 which has been in operation since 1965 and 
now delivers Molniya Russian communication 
satellites and Kosmos spacecraft (the latter — in 
the interests of the Russian Ministry of Defense) 
into high elliptical orbits. 

There are three major lines of R-? 
development. TsSKB Progress (city of Samara) 
prepares Soyuz-2 for putting it into operation. 
This LV will be used for launching spacecraft 
of home manufacture and have a two-stage 
upgrade (1A and 1B stages). Apart from the 
change of the first stage engines for their 
improved modifications the LV will be equipped 
with a new digital control system based on the 
onboard computer (1A) and the third stage will 
be powered by a new augmented engine (1B). 
These improvements will allow to increase 
payload mass and dimensions. Tests of the 
Soyuz-2 1A version are scheduled to begin this 


year; 1B version will be tested in 2006. 


Federal Space Agency 


ISS Program — Progress M-50 Mission 


Tie 
L 4 ee ‘ , ale 


eo 


The second line of R-7 development has to 
do with possibilities of Soyuz launches from ESA 
Kourou Space Centre in French Guiana. For this 
purpose T’sSKB Progress upgraded the Soyuz-2 
LV so that it could operate in tropics and called 
it Soyuz-ST. This launch vehicle is equipped 
with environment hardware elements intended 
to prevent liquid oxygen tanks from freezing 
in the event of tropic rains (which are rare at 
Baikonur and Plesetsk) and with new telemetry 


and flight safety systems. And what is more the 


Kourou Space Centre schedules to use both 
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OBM, Ha BTOPOM — BBeAeCH HOBBIM ABUTaTeAb 
TpeTbeuU CTYNeHH C YAYYILIeCHHBIMU XapakTe- 
PUCTUKAaMH. ITO MO3BOAUT YBEAMYUTh Maccy 
BLIBOAMMOM IIOAe3HOU Harpy3KkH UH ee radapuTEl. 
/eTHBI€ UCIIBITAHUA «CO103a-2» B BAPUAaAHTe 
1A NAaHupyetTca HavaTb yxKe B 9TOM TOAY, B 
BapvaHte 1b — BilepBou 
TOAOBUHE 2006 r. 
BTropoe HallpaBaAe- 
HUe CBA3aHO C TAAHAMU 
10 KOMMepyeCKUM BZally- 
cKaM «COrFO30B» 143 [BYaH- 
CKOrTO KOCMUYeCKOrO 
1eHtTpa EBpomeucKoro 
KOCMUYeCKOLO areHT- 
cTBa (Kypy). AAs IlyCKOB 
Cc IpuokKBaTOPHaAL- 
Horo KOoCMOApOMa [HII 
PKU «L{CKB-IIporpecc» 
IpeAAaraeT MOAUMU- 
Kalu10 PH «Cor3-2» — 
«Co103-CT», ClellwaAbHO 
CO3AAHHY?10 AAA paOOTEI B 
TPpOMMYeCKUX YCAOBUAX. 
AopadoTKH CBOAATCA 
IpeUMyUeCTBeHHO K 
BBeACHHIO «KAUMATHYe- 
CKUX» KOHCTPyKTUBHBIX 
9ACMCHTOB, IIPH3BaHHBbIX 
UCKAIOUUTh UHTCHCHB- 
Hoe OOpa30BaHHe AbAa Ha 
OakaX XKUAKOLO KUCAOPOAa 
Ip BO3ACUCTBUU Tporu- 
4eCKUX AUBHeU (KOTO- 
pbre Ha BaukoOHype UH B 
[laecetke, BOoOIIe roBops, 


UAYT PeAKO), a TAKKe K 





TlepeAeAKe CHCTeM TeAe- 
U3MepeHuu U OOecrIeue- 
HUA Oe€30MaCHOCTH MOAeTa. 
IIpu sTom B [TBUHeEUCKOM 
KOCMU4eECKOM IeHTpe 
NAAHUpyeTCaA UCIOAB30- 
BaTb PH «Coro3» B Bapu- 


aHTax, COOTBETCTBYFOUIUNX 
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Kocmogpom Bankonuyp, asryct 2004 


poccuucKoro «Coros3a-2». [lepBbiv UCIIbITa- 
TCABHBIM 3allyCK C Kypy NAaHupyeT}ca B KOHLe 
2006 — Hauane 2007 r. KomiaHua «CTrapcem», 
10 3€ABACHUEO ee AMpeKTOpa BuKTopa 
HukoaaeBa, IOAYUMT IKCKAIO3MUBHBbIe IpaBa 
Ha MOMCK KOMMep4eCKHX MNOAeC3HEIX Harpy30K 
KaK AAA IlyCKOB «Cotro3a-CT» c Kypy, Tak 4 AAA 
3allyCKoB «Cot03a-2 1b» c Baukouypa. 

B TO BpeM& KaK HOBBIe «CaMapCKHe» AOpPa- 
OOTKU «COr103a» HallpaBAeCHBI Ha IAABHOe Hapa- 
IMBaHve XapaKTePUCTUK PaKeTHI B OCHOBHOM 
3a CUeT 3AMCHbI OCHOBHBIX CHCTeEM — ABUTa- 
TCABHOM YCTAHOBKH, CUCTeMBI yIIpaBAeHuA — 
Ha yCOBepINeHCTBOBaHHble Bepcuu, PakeTHO- 
KOCMMYUeCKadA KOPNOpauHA « DHEprUua» 
(rae, COOCTBeHHO, UW OblAa CIIPOeKTUPOBaHa 
«CeMepKa» HM BEAUCb paOOTE! 110 ee COBepIleH- 
CTBOBaHU0 AO TlepeAauu B KyMOnriles B Hayane 
60-x roAoB) IpeAAaraeT pa3spa0oTaTb rAayOokKO 
MOAMDULMpPOBaHHY!LO BEPCHLO 3STOU pakeTHI, 
OlupaAdAcb IpeUMyINeCTBeEHHO Ha BO3MOX- 
HOCTU CBOero BOAMKCKOTO (PUANAAa B TOM Ke 
Camape HU Ha IpOU3BOACTBeHHEIe MOIIHOCTU 
«LJCKB-IIporpecc». [lpu sTom m1peemMcTBeH- 
HOCTL C APYrMMU pa3spa0oTKaMU CeMeUCTBa 
P-7 CBOAMTCA IIpeuMyLeCTBeCHHO K COxpaHe- 
HUIO OCHOBHEIX «“OOBOAOB» MU CXeEMHBEIX peltle- 
Huu «Coro3a». Pas3pa00TaHHBbIM B KOHIIe 90-x — 
Hayane 2000 rr. AAA ITyCKOB C KOCMOApoOMa Ha 
o. PowxAeCTBa BapuvaHT «ABpOpa» , KaK HW OCTAAb- 
HbIe «CEMeEPKHM», IIPeAYCMaTPUBaeT IIpuMeHe- 
HUe TOABKO KHCAOPOAa UM KepOcuHa, a OOAee 
«“IIpOABUHYTHIM» BapWaHT «OHera» BKAIO- 
yaeT yxKe KHCAOPOA-BOAOPOAHBIN Ppa3rOHHbIU 
OAOK TpeTbeu CTyNeHH. «OHera» IIpeAHa3Ha- 
WaeTCA AAA UCIOAb30BaHUA Ha KOCMOAPOMe 
[la~ecetlk (B TOM 4MCAe AAA IYCKOB pa3paoo- 
TaHHOTO « JHepruveu» HOBOTO MHMAOTUPyeMOro 
KopaOaga «Kaurep»). 

KaroueBble pa3AU4HUA MeEKAY HOBLIMU 
«Ce@MepKaMU» 43 Camapbi 4 KOpoaeBa CBOAATCA 
K MACIMOAB3YeMBbIM ABUTaTeCALHbIM YCTaHOBKaM, 
YTOUWHeHUe COCTaBa KOTOPBIX MAeCT AO CUX Top. 
M3HavaAbHOo 4 Ha «ABpope» (paHee U3BeCT- 
HOM Take 0A OOO3HaYeHvNeM «AMaAa»), U 


Ha «Onere» MAQAHUPOBAAOCHh 30€MCHUTH ABUTA- 


Baikonur Launching Site, August 2004 
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Nporpamma MKC — «flporpecc M-50» 


TeAb IlCHTPaABHOrO OAOKAa Ha ABUTaTeAb HK-33 
(11A111), Oa30BBbmM BapuvaHT KOTOPOLO OBIA B 
CBOe BpeMA pa3paOoTaH B KYHOBILNIeBCKOM 
KB H. A. Ky3HeljoBa AAA AYHHOU pakeTHh 

H-1, 4 AOMOAHUTeEABHO YCTAHOBMTh pyAeBbie 
ABUTaTeau. BOKOBbIe OAOKU «ABPOpa» 3aUM- 
CTBOBaAa OT «COI03a-2», 
a AAS «OHerM» TAAHUpo- 
BaAOCb UX AOPAOOTATh C 
UCIOAB30BaHHeM MOAH- 
(bUulLUpOBaHHO"roO ABUTra- 
Tead PA-120 (11A123), 
pa3spadotTaHHoro HITO 
« DHepromalll™ (rT. XAMKY) 

UY CepMUHO BEINycKarLolle- 
TOCA AAA BTOPOU CTYIIeHU 
PH «38eHutT». B KauecTBe 
TpeTbeM CTYIe@HU UCIIOAL- 
30BaACA TpaAMILMOHHBIU 
OaoK «M» C HECKOABKO 
pa3Av4atolluMuca MOAM- 
(buKaluAMUY ABUTATeAA 
PA-0124 BopoHexcKOoro 
KB XuUMaABTOMATHKH. 
Hakouell, YeTBeEpTOU CTyTIe- 
HbIO CAYKUA OBI pa3roH- 
HOTO OAOKa «KOpBeT» MAU 
«TauMbiIp», IpoekTupye- 
MbBIM PKK «OHeprua» Ha 
Oa3e OCHOBHBIX pellleHuu 
pa3rOHHBIX OAOKOB CeMelH- 
CTBa «Baok A». 

ToraAa Kak cTaTyc 
T1poeKta «ABpopa» B HacToa- 
I1jee BPeMA He OUCH MOHSA- 
TECH, BECHOM 3TOTO TOAa 
Ha¥aAOCb AKTUBHOE IIpOABH- 
*KeHHe HOBOU MOAMCUKa- 
IMU Mpoekta «Onera». Ba1Au 
OFAaIIIeHbI MAAHBI UCIIOAB30- 
BaTb Ha IlCHTPaABHOM OAOKe 
BMecTO HK-33 XUMKUH- 
cKHe ABYMraTeAu PA-191, 
3aACUCTBOBAHHBIe TAKXKE B 
KOHKYPUpyFLOleM IIpoekTe 
PRKHIIL um. M.B. Xpyuu- 


bb 
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Kocmogpom Bankonuyp, asryct 2004 


geBa «AHTapa», aTAABHOe — UCIOAbB30BAaTb B 
KauecTBe TpeTbei CTyHNeHU BMeCTO OAOKa «M1» 
KUCAOPOA-BOAOPOAHY10 CTYIICHL C BOPOHEXKCKUM 
ABUraTeaeM PA-01469. BBeaeHue B cocTaB PH 
KUCAOPOA-BOAOPOAHON CTYIICHV MO3BOAKET Cyle- 
CTBCHHO IIOBbICHTb Maccy MOAe3HOUM Harpy3kH, 
IIpexKAe BCeLO BLIBOAMMOM Ha eOCTal|MOHapHYt0 
OpOUTY, YU Ip UCIIOAB3OBaHMU OCHOBHEIX 3ACMEeH- 
TOB CTapTOBOTO KOMIIAeKCa «Cor03a» B I lnecerKe. 
B COOTBeTCTBUU C ONYOAMKOBaHHbIM pellieHiemM 
CoBeTa [AaBHBIX KOHCTpyKTOpoB PKK «OHeprua» 
oT 2 aprycta 20021. «...1mpeANoAaraeTCA UCIHOAB30- 
BaTb BHOBb CO3AaBaeMBIe OAOK TpeTbeH CTYIeHH U 
KOCMM4eCKUM pa3srOHHBI OAOK C ABMTATCABHbIMU 
yCTaHOBKaMH, PpaOOTarOLIMMU Ha TOIAMBe KUCAO- 
poa,+ Boaopoa. I TpeaycMaTpuBaeTca HECKOABKO 
9TATIOB NOBBILNEHUA SHEPreTHYeCKUX BO3MOXKHO- 
CTe€M pakeTHI-HOCUTeAA, B WACTHOCTH, C UCTMOAB- 
30BaHHeM Ha pa3srOHHOM OAOKe COAHEYUHON 3HEp- 
TOABUraTeABHOU YCTAHOBKH, padoTarolljeu Ha 
TOIAUBe KACAOPOA, + BOAOPOA. Bce STO I103BO- 
AUT YBeEAMYMTb Maccy KA Ha reocTaljwoHapHou 
OpOUTe AO BEAMYMHBI, COMOCTABUMOU C BO3MOXK- 
HOCTAMU COBPeCMEHHEIX UW MOACPHU3UPyeMBEIX Ha 
IIeEPCHeKTUBY PpaKeT-HOCHMTeAeH TAKEAOLO KAACCA, 
OKCIIAVaTUpyeMBIX Ha KOCMOApOMe BavikoHyp». 
[IOABITORKUBAA ILAAHbI AAABHEUIMNELO Pa3Bu- 
TUA pakeT «CEMeEPOUHOM» CEP, XOTeCAOCL OBI 
OTMeTHThL, UTO OUCH HEMHOrHe OAecTAMve 
HayuHo-TexHuyeckKHe pelleHuaA WU HaxXOAKU 
MOTYyT CpaBHUTLCA IO MAOAOTBOPHOCTH C 
IIpOCueTOM COBeETCKUX ATOMIIIMKOB CepeAMHBI 
50-X TOAOB, OINMOOUHO 3aBbICHBIIMX OKUAAe- 
MYy!¥O Maccy NepBoro OTeYeCTBEHHOLO TeEpMOs- 
Ae€pHoro 3apsAa. B uTore 3TO IIPUBeAO K IIOABAe- 
HUEO pakeThI P-7, 3HaYWUTeEABHO, KAK BhIACHUAOCH, 
Tlepepa3MepeHHOU C TOUKY 3peCHHA AOCTABKU 
OOeBLIX UacTeU, HO OOAAAABIIEHM YHUKAABHLIM 
MOTCHII[MAAOM pa3BUTUA, KOTOPbIN OOeCHeUHA 
ee yYCHellHYy!O MOANGUKalMEO B KaveCTBe OAHOU 
U3 OCHOBHBIX paKkeT-HOCUTeAeH MUpa Ha IIpoTa- 
X0KCHUU MOUTH IIATHACCATH ACT C OTUCTAMBOU 
IlepclleKTUBOU, KaK MMHUMyM, elle Ha OAHO- 
ABa ACCATHACTHA PU YCAOBUU peaAv3alluu 
AaAekKo WVAymux NAaHOB «L]CKB-IIporpecc», 


PKK «OHeprua» u «CTapcema». 


Baikonur Launching Site, August 2004 


modifications of Soyuz. The first test launch is 
targeted for the end of 2006 — the beginning 
of 2007. According to Starsem Director Viktor 
Nikolaev the company will have exclusive rights 
to commercially launch Soyuz-ST from Kourou 
and Soyuz-2 1B from Baikonur. 

While TsSKB Progress smoothly improves 
launch vehicle performance by replacing its 
major systems (propulsion systems, control 
systems) with their upgraded versions, RSC 
Energia (which had designed and upgraded 
R-7 till the beginning of 1960-s when all 
R-7 documentation was handed over to the 
Kuznetsov Design Bureau in Kuybyshev) 
proposes to develop and manufacture a far 
more upgraded R-7 variant using production 
capacity of TsSKB Progress and Energia division 
in Samara. Developed at the end of 90-s — at 
the beginning of 2000 for launches from the 
launching site at Christmas Isl., Aurora uses 
oxygen and kerosene as propellants like all 
other R-7 modifications. But Onega, a more 
«advanced» variant, incorporates an oxygen- 
hydrogen upper stage of the third stage. Onega 
is designed for the Plesetsk Launching Site (and 
also for launching the new spaceship of RSC 
Energia Kliper). 

The new launch vehicles based on the 
R-7 ICBM (TsSKB Progress and RSC Energia 
variants) differ mostly in propulsion systems. 
Initially Aurora (former Yamal) and Onega 
were to be equipped with NK-33 (11D11) 
instead of the core section engines and with 
additional steering engines”). Aurora lateral 
assemblies are similar to those of Soyuz-2, and 
as for Onega it was supposed to have improved 
lateral assemblies with RD-120 upgraded 
engines (11D123) developed by the Glushko 
Research and Production Association for 
Power Engineering (town of Khimki) and put 
into production for the Zenit launch vehicle. 
Assembly I was to be used as the third stage, 


with various RD-0124 modifications developed 
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and manufactured by the Chemical Automation 
Design Bureau. Finally the Korvet (or Taymyr) 
upper stage which is being developed by RSC 
Energia on the basis of the Assembly D family 
was to be the LV fourth stage. 

While the Aurora project status is not quite 
clear, Onega has been intensively promoted 
since the beginning of the year. RSC Energia 
plans to equip the core section with RD-191 
(Glushko NPO for Power Engineering) instead 
of NK-33 and also to replace Assembly | with an 
oxygen-hydrogen stage incorporating RD-0146E 
(Chemical Automation Design Bureau)**). The 
oxygen-hydrogen stage enables to increase 
payload mass delivered into geostationary orbit 
without upgrading the launching complex at 
Plesetsk. 

It should be noted by way of conclusion 
that very few technologies are as productive 
as the miscalculation Soviet nuclear engineers 
made in the middle of the 1950-s. As a result 
of this miscalculation R-7 unique capabilities 
made possible missile successful modification 
into one of the major launch vehicles. And if 
the promising projects of TsSKB Progress, RSC 
Energia and Starsem are implemented R-7 
will have good prospects for the forthcoming 


years. 


*) The NK-33 base modification was developed at the Kuznetsov Design Bureau in Kuybyshev for the N-1 lunar rocket. 
**) The RD-191 engine is also used on Angara by the Khrunichev Space Center. 
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MenepanbHoe KOCMUYECKOE AaAreCHTCTBO 


Nporpamma MKC — «flporpecc M-50» 


EEL EL cy Tem mereeleys) Trelea ay | 
VicnosbSOBaHna B HacToajee BpemMa 


BpipegeHue 
KA «[porpecc» 
AaBTOMATNYECKUX 

UC3 Ha HOO 


BpipegeHue 
KA «Coto3» ul 
KOMMep4ecKie 
nyCkn 


BbipegeHue 
KA «MonHna» 
KA cepun «Kocmoc» 
Ha BOO 


Ha 3ameHy 
PH «Coto3-Y», 
«Co103-Ol» 


Ha 3ameHy 
PH «Co103-Y», 
«Co103-OF » 


dina 
KOMMep4eckoro 
UCnONb30BaHuA 


VHULNaTMBHoe 
npegyioxKeHne 


O 6yAyLuemM «BeYHOU 


Nepsbin sanycK 


18.05. 1973 r. 


20.01.2001 r. 


04.10.1965 r. 


[naHupyetcs B 
2004 r. 


[naHupyetca B 
2006 r. 


[naHupyetca 


[naHupyetca 


bb 


NepsBas cTyneHb (6oKOBbIe O0KH) 


Kucnopog-Kepocun, 
4x Pl-117 
(11511), 

HNO «QHepromalu» 


Kucnopog-Kepocun, 
4 x P-107A 
(147122), 

HNO «QHepromalu» 


Kucnopofi-Kepocu, 
4 x P1-107MM 
(8728), 

HNO «QHepromal» 


Kucnopog-Kepocun, 
4 x P-107A 
(147122), 

HNO «Hepromalu» 


Kucnopog-Kepocun, 
4 x Pl- 107A 
(147122), 

HNO «QHepromalu» 


Kucnopog-Kepocun, 
1 x HK-33 
(11111) 

CHTK 
uM. Ky3HeLOBa 
+ pyneBbie 


Kucnopog-Kepocun, 
1 x PH-191 (ana 1 
ct. PH «Axrapa»), 
HNO «QHepromalu» 


cemepkn”» 


Bropas cTyneub (WEHTpasbHbI On0K) 


Kucnopog-Kepocun, 
1 x P-118 
(1111512), 

HMO «OHepromal» 


Kucnopogi-Kepocu, 
1 x PA-108A 
(147121), 

HMO «OHeproma» 


Kucnopof-Kepocu, 
1 x PO-108MM 
(81727), 

HMO «OHepromal» 


Kucnopof-Kepocu, 
1 x PH-108A 
(14/121), 

HMO «OHepromau» 


Kucnopof-Kepocu, 
1 x PH-108A 
(147121), 

HMO «OHepromal» 


Kucnopog-Kepocu, 
1 x PA-108A 
(147121), 

HNO «OHepromal» 


Kucnopof-Kepocu, 
1 x PO-120.100 
(Mon. 1121123, 

2 ct. PH «3eHnT»), 

HMO «QHepromal» 


Kocmogpom bankonuyp, asryct 2004 


TpeTbs CTYNeHb 


Kucnopog-Kepocun, 
1 x PA-0110 
(11/159), 
KBXA 


Kucnopog-Kepocun, 
1 x PA-0110 
(11/159), 
KBXA 


Kucnopog-Kepocu, 
1 x PM-0110 
(11/99) , 
KBXA 


Kucnopog-Kepocu, 
1 x PY-0110 
(117155), 
KBXA 


Kucnopog-Kepocu, 
1 x P-0124 
(147123), 
KBXA 


Kucnopog-Kepocun, 
1 x PA-0124 
(147123), 
KBXA 


Kucnopon- 
BODOpOS, 
1 x P-01469, 
KBXA 


YeTBeptan CTyNeHb (pasroHHbiii On0K) 


PB «Vkap», 
LICKB-Nporpecc 


Pb «@perat», 
HNO um. Jlapoukuna 


Bnok JI, 
PKK «QHeprua»/ 
HNO um. JlaBoukua 


PB «Koper», 
Pb «Tavmbip», 
PKK «QHeprua» 


PB «Actpeb», 
PKK «QHeprua» 


Bo3MO>KHOCTH NO BbIBeAeHUIO NonesHOn 
PEL ELC, 





Ho 6950 kr Ha HOO 


Ao 2500 kr Ha KpyroByto 
opouty (h = 1500 km) 


Ho 7130 kr Ha HOO 


Ho 3900 kr Ha KpyroByto 
opouty (h = 1500 km) 


Ho 400 xr Ha FCO 


Ao 2000 kr Ha BSO c 


anoreem 40 000 km 


Ho 450 xr Ha FCO c 
BavkoHypa 


Ho 1360 kr Ha FCO 
v3 T BMaHCKOrO 


KOCMUYECKOrO LIEHTpa 
Ho 8250 xr Ha HOO c 


bavkoHypa 


Ho 600 kr Ha FCO c 
bavkoHypa 


Ho 1480 kr Ha FCO 
v3 T BMaHCKOrO 


KOCMMYECKOFO LIGHTpa 
flo 11 T Ha HOO npn 


nyckax C banKouypa 


Ho 12 T Ha HOO 
np nyckax u3 
NPNSKBaTOpMaIbHON 
oOnacTn 


Ho 1,6 T Ha FCO npn 


nyckax u3 IneceuKka 


Baikonur Launching Site, August 2004 


Launch Vehicle 


Soyuz-U 
11A511U 


Soyuz-FG 
11A511FG 


Molniya- 
M8K78M 


Soyuz-2 1A 
14A14 


Soyuz-2 1B 
14A14 


Aurora 


Onega 
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Injection of 
Progress 
Spaceships and 
Automatic Satellites 
into LEO 


Soyuz SC Injection 
and Commercial 
Launches 


Injection of Molniya 
and Kosmos SC 
into High Elliptical 
Orbits 


Soyuz-U and 
Soyuz-FG 
Substitute 


Soyuz-U and 
Soyuz-FG Substitute 


Commercial 
Launches 


Multi-purpose 
Launch Vehicle 
Project 


First Launch 


18.05.73 


20.01.2001 


04.10.65 


Scheduled for 2004 


Scheduled for 2006 


Scheduling is under 
way 


Scheduling is under 
way 


First Stage (Lateral Assemblies) 


Oxygen and 
Kerosene, 
4x RD-117 
(1S 11) 
NPO for Power 
Engineering 


Oxygen and 
Kerosene, 

4 x RD-107A 
(14D22), 
NPO for Power 
Engineering 


Oxygen and 
Kerosene, 

4 x RD-107MM 
(8D728), 
NPO for Power 
Engineering 


Oxygen and 
Kerosene, 
4x RD-107A 
(14D22), 
NPO for Power 
Engineering 


Oxygen and 
Kerosene, 

4 x RD-107A 
(14D22), 
NPO for Power 
Engineering 


Oxygen and 
Kerosene, 

1 x NK-33 
(11D111) 
Kuznetsov SNTK 
+ steering engines 


Oxygen and 
Kerosene, 

1 x RD-191 (for the 
Angara first stage), 
NPO for Power 
Engineering 


ISS Program — Progress M-50 Mission 


Second Stage (Core Section) 


Oxygen and 
Kerosene, 

1 x RD-118 
(1 DSi2): 
NPO for Power 
Engineering 


Oxygen and 
Kerosene, 

1 x RD-108A 
(14D21), 
NPO for Power 
Engineering 


Oxygen and 
Kerosene, 

1 x RD- 108MM 
(8D727), 
NPO for Power 
Engineering 


Oxygen and 
Kerosene, 

1 x RD-108A 
(14D21), 
NPO for Power 
Engineering 


Oxygen and 
Kerosene, 

1 x RD-108A 
(14D21), 
NPO for Power 
Engineering 


Oxygen and 
Kerosene, 

1 x RD-108A 
(14D21), 
NPO for Power 
Engineering 


Oxygen and 
Kerosene, 

1 x RD-120.10F 
(11D123, the Zenit 
second stage) 
NPO for Power 
Engineering 


Federal Space Agency 


Third Stage 


Fourth Stage (Upper Stage) 





Payload Capacity 





Oxygen and 
Kerosene, LEO — up to 6950 kg 

1x RD-0110 
(11Do9), 
Chemical Ikar US, iaaleita 

Automation Design ; 
See g TsSKB Progress 500 KM 
raced LEO — up to 7,130 kg 

1 x RD-0110 : ; 

(11D55), Circular Orbit — 
Chemical Fregat US, up to 3,900 kg 
Automation Design — LavochkinNPO. 1 = 1,900 km 
leu GSO — up to 400 kg 

Oxygen and 
Kerosene, 

1 x RD-0110 Assembly L, High Elliptical 
(11D55), RSC Energia/ Orbits — up to 3,900 kg 
Chemical Lavochkin NPO (apogee — 40,000 km) 

Automation Design 
Bureau 

Oxygen and 
Geer, GSO - up to 450 kg 

| oe from Baikonur 
Chemical GSO = up to 1 300 kg 

Automation Design from Kourou 
Bureau 

Oxygen and LEO — up to 8,250 kg 

eae from Baikonur 
X i — 

Ghonical rom Baikonur 
Automation Design GSO — up to 1,480 kg 
Bureau from Kourou 
ee LEO — up to 11,000 kg 
1x RD-0124 Korvet US from Baikonur 
(14D23) Taymyr US, LEO — up to 12,000 kg 
Chemical _ RSC Energia from Subequatorial 
Automation Design Areas 
Bureau 

Oxygen and 

Hydrogen, 
1 x RD-0146E, Yastreb US, GSO — up to 1,600 kg 
Chemical RSC Energia from Plesetsk 
Automation Design 
Bureau 
Prospects of R-7 Launch Vehicles 41 
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Baikonur Launching Site, August 2004 ISS Program — Progress M-50 Mission 


MEAEPAABHOE KOCMVYECKOE ATEHTCTBO 
FEDERAL SPACE AGENCY 


MeaepaAbHoe KOCMHUYVeCCKOeC ATCHTCTBO ABAA- CKOU ACATCABHOCTYH, B oOAacTu UCCACAOBAHVA U 


eTCH (ECAC PAALHBIM OPraHOM UCIOAHUTeCABHOM UCIOAB30BAHUA KOCMUYECKOLO IIpOCcTpaHcTBa 
BAacTu PoccuucKkonu MeaepallMy, OCYINeCTBAA- BMUPHBIX IeAAX, IOAHOMOUNA IO pa3spaodoTKe 
FOIUM (byHKIJMH 110 OOecIIeyYeHUIO peaAv3alluu =: UW: BHITIOAHe HUIO DeAepaAbHOU KOCMUYeCKOU 
rOCyAapCTBeHHOUM NMOAUTUKU UM HOPMAaATUBHO- TporpamMMpl Poccuu. 
IIpPaBOBOMY PeryAMPOBaHHO B Cbepe KOCMUYe- MeaepaabHoe KOCMHYeECKOe AFCHTCTBO 
OCYINeCTBAKeT pa3sMeljeHuve TOCyAapCTBeH- 
HOrO 3aKa3a Ha pa3paOoTky, HPOU3BOACTBO 
UW WocTaBKy KOCMMUY4eCKOU TEXHUKY B Hay4- 
HbIX, COIMMAaABHO-3KOHOMUUeCCKUX ITCAAX, a 
Tak»Ke COBMecTHO c MMHUCTeEPCTBOM OOOPOHBI 
PoccuucKonu Mevaepaluu — KOCMMUeCKOU 
TeXHUKU ABOMHOTO Ha3HauveHHgA. 

TaAaBHOM TeABIO ACATCABHOCTH Dene- 
PaAbHOTO KOCMHYeCKOLO AreHTCTBa ABAA- 


eTca oOecTIeudeHHe 9C*CeKTUBHOTO pelleHua 





COUMAABHO-IKOHOMUTeCCKUMX MW HAYUHBIX 3aAad, 


a TAKKE PeaAM3aAHNA MCKAYHAPOAHBIX UHTepe- 





COB Poccuu KaK KOCMM4eCKON AC PAKABBI. 


The Federal Space Agency is a governing 
body of the Russian Executive branch which 
manages space exploration activities in the 
interests of science, engineering and various 
economy branches. The Agency implements 
the Federal Space Program. 

The Federal Space Agency is a state 
customer of space engineering for scientific and 
civil purposes, and a co-customer (in association 
with the Ministry of Defense) of dual-purpose 
Space equipment. 

The Federal Space Agency aims at providing 
effective solutions of social, economic and 
scientific problems as well as at realization of 
Russia's international interests as a spacefaring 


country. 


Federal Space Agency 
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Kocmogpom bankonuyp, asryct 2004 


[ IPEATIPASATUS, VSACTBYIOLUUE B 3ATTYCKE 
LAUNCH PROGRAM PARTICIPANTS 
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WHEPLVUIF 


PakeTHO- 
KOCMNYeCKad 
Kopnopauna 
«<QHeEprMa» 

um. C. Il. Koponesa 


S. P. Korolev 
Rocket Space 


Corporation Energia 
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PakeTHO-KOCMUYeCKad KOpNOpalua 
«DHeprua» uMeHyH C. II. KopoaesBa aABAKeTCA 
BeAYILMM POCCHMCKMM IIpeAIIpUATHeM I10 CO3Aa- 
HU1O UW SKCIIAyaTaljuu WMAOTUpyeMOU KOCMUYe- 
CKOUTeXHUKU, COBPCEMCHHBIX CPeACTB BbIBeEACHHA 
KOCMMYeCKHX allllapaToB Ha OpONUTy U cllelMaan- 
3MPOBaHHBIX CITYTHUKOBBIX KOMIIACKCOB pa3AH4u- 
HOro Ha3HaveHua. 

[IpeatpuaTue CTOAAO y UCTOKOB IIpakTHye- 
CKY BCex HallpaBACHU COBPEMCHHOUM KOCMOHAB- 
TUKU: Ha HEM OBIAM CO3AaHBbI MepBbIM UCKYCCTBeH- 
HBIM CIYTHUK 3eEMAU UV pakeTa-HOCUTeAb, KOTOpad 
BBIBEAA ETO Ha OPOUTY; 3ACCb POAMANCBIIPOeKTHI 
IlepBbIX MMAOTUPyeMBIX KOCMMYeCKMX KOpadAeu 
Tula « BocTok», «Bocxoa», «COO3»; IPeANpUATUe 
yuacTBOBaAO B II€pBBIX 3allyCKax aBTOMaTHYe- 
CKUX alllapaTos K AyHe HW TAaHeTam CoAHeuHOU 
CUCTeMBI; Ha HEM pa3paOOTaHBI MepBble CIyT- 
HUKU AAA HaydHbIxX UCCACAOBAHUM, MepBEIe CILyT- 
HUKY cBA3n0 «Moanna- 1» 4 cITyTHUKH AeTaABHOU 


CbOTOCbeMKH 3eEMHOM MOBepXHOCTU THMa «3eHUT», 


The Korolev Rocket Space Corporation 
Energia is Russia's leading organization in 
development and operation of manned 
spacecraft, modern launch systems and vari- 
ous special-purpose satellite systems. 

This organization was one of the founders of space 
engineering. It developed and manufactured: 

¢ The first artificial Earth satellite and the 
launch vehicle to place it in orbit. 

¢ First manned spacecraft — Vostok, Voskhod, 
and Soyuz. 

¢ First research satellites. 

¢ First communications satellites (Molniya) 
and photography satellites (Zenit). 

¢ The N-1 launch vehicle and the Buran reus- 


able spaceship. 


Npeganpusatua, yuacTByrollve B 3anycke 


IIPOBOAMAUCh paOOoTE! 110 COZAAHUEO OPOUTAAb- 
HbIX CTAHIJMM CeMeHCTBa « CaAIOT», MHOTOMOAYAb- 
HOU CTaHiMu «Mup», kpynHevilMx paket H-1u 
« JHeEprua», OPOMTAABHOLO KopaOAAd «bypaH». 
Kopropaljva « SHepruna» ABAACTCATOAOBHBIM 
pa3paOO0TUNKOM poccuuckoro cermMeHta MKC u 
OOABIIIMHCTBa €FO 3ACMEHTOB. OHa IpOAOAKaerT 
AKTUBHY!O ACATCABHOCTS B OOAACTU CO3AAHUA 
PakeTHO-KOCMH4eCKHX CpeACTB BBIBeEACHHA TAKEe- 
AOTO, CbeAHeLO MW AerKOTLO KAacca. CepHMHO BBIIy- 
CKae€MBIM pa3srOHHbIN OAOK Tua AM, COBeprIMB- 
IMM OOAee ABYXCOT YCHELIHBIX MOACTOB, OyAeT 
MCIIOAB30OBaH UB pAAC WePCIICKTHBHBIX IIPOCKTOB. 
Han0oaee 3HAUUMTeABHBIM CpeAv HUX — TIpoeKT 
« MOpcKOM CTapT», IpeAyCMaTPUBAaLOIIMM CO3Aa- 
HUe CpeACTB 3allyCKa B KOCMOC M3 9KBATOPHaAb- 
HOU OOAACTU AKBATOPUU MuUpoBoro oKeaHa. 
APYIM BaKHBIM HallpaBAeHHeM paOorT ABAA- 
eTCA CO3AAHUe B COTPYAHHMYECTBE C AMeEPHKaH- 
CKMUMU IlapTHepaMU HOBOTO CeEMeMCTBAa COBpe- 


MCHHBIX CHYTHUKOB CBA3U Cepuu «AMAA» . 


RSC Energia also designed the Salyut orbital 
station and the Mir space station and launched 
first spacecraft going to the Moon and planets 
of the solar system. 

The corporation is the head developer of hard- 
ware elements for the Russian ISS segment. 

RSC Energia actively works in spacecraft 
design. The production DM upper stage which 
has successfully flown more than two hundred 
times will be used in a number of future projects. 
The Sea Launch Project which is considered 
the most significant one is intended to launch 
spacecraft from equatorial ocean areas. 

Another important project is devoted to 
modern Yamal communication satellites design 


in association with US partners. 


Baikonur Launching Site, August 2004 


PocyAapcTBeHHbIM Hay4dHO-IpoOu3BOA- 
CTBCHHBIM pakKeTHO-KOCMUM4eCKHU TeHTp 
«LICKB-ITporpecc» — Beayilee npeanpusa- 
THe Poccuu 110 CO3AaHUIO pakeT-HOCUTeAeH 
CpeAHero KAacca, KOCMM4YeCKUX KOMIIACKCOB 
U CUCTeEM OOOPOHHOTO, HAPOAHOXO3AUCTBEH- 
HOTO, Hay4wHOro HW IpMKAaAHOrTO Ha3HayeHHUa. 
LleHTpOM CO3AaHBbI BbICOKOHAaAC RHIC PAKeTHI- 
HOCUTeAU AAA BBIBOAA Ha OPOUTy KOCMMUYeCKUX 
allllapaTOB, IMAOTUpyeMBIX U Tpy30BbIxX KOpao- 
AeU, a TaKKe PAA, KOMITACKCOB AAA UCCAeAO- 
BaHUU B OOAACTU TEXHOAOTUU U C(OTOCbeEMOK 
MOBepxXHOCTH BeMAH. 

OcCHOBHBIe HallIpaBACHHA ACATCABHOCTH: 

* CO3AaHHe, MOACPHU3AIUA, IPOU3BOA- 
CTBO M4 T1OCTaBKa B paMKax MeAeparabHou 
KOCMU4eCKON NpoOrpaMMBEI U B UHTepe- 
caxX MEKAYHAPOAHOTO COTPyAHHYeCcTBa 
pakeTHO-KOCMM4eCKUX KOMTAeKCOB (PKK) 
UY CUCTeM AMCTAHIJMOHHOLO 30HAMUPOBa- 
Hua SeMAN, IPOBeAeCHHe UCCACAOBAHUU 
WU 9KCIEPMUMeHTOB B OOAACTH ACTPOduU- 
3UKU UW AACPHOU (PU3UKY, MUKPOrpaBuTa- 


IMU, KOCMUGVeCKOLO MaTepUaAOBeCACHUWA U 


The Progress State Research and Production 
Rocket Space Center is Russia's leading 
developer of medium class launch vehicles, 
Space complexes and defense, commercial, 
research and applied systems. The Center has 
developed highly reliable launch vehicles for 
spacecraft, manned and cargo spaceships and a 
number of complexes for technological research 
and Earth photography. 

Major guidelines of the Center's activity 
are as follows: 

¢ Development, upgrade, manufacture and 
delivery of space complexes and systems 
for Earth remote sounding, research and 
testing in the sphere of astrophysics, 
nuclear physics, micro gravitation, 
biotechnology, space biology, medicine. 

All these activities are performed within 

the framework of the Federal Space 


Program. 


Federal Space Agency 


ISS Program — Progress M-50 Mission 


OMUOTeCXHOAOTMUU, KOCMUUeCKON OMOAOTUU 
U MeAMIIMHBI; 

CO3AaHWe COCTaBHBbIX YacTeuw PKK (B TOM 
4UCAe U3TOTOBACHHE, UCIIbITAHUve, XpaHe- 
Hue, WOCTaBKa, TEXHUYeECKOe OOCAYKUBa- 
He OMbITHBIX U CCPHUHbIX KOCMUYeECKUX 
alllapaToB UY pakeT-HOCUTeAen), TEXHOAO- 
TuyuecKOro OOOpyAOCBaHUA, CPeACTB MAAHU- 
poOBaHUA, yIpaBAeCHHA, OOpaOOTKU KOCMU- 
4eCKOM MVH(opMaliuy; 

yuacTue B MOATOTOBKE K 3allyCKy, 3ally- 
cKe, 9KCIAyaTalvu UW yipaBAeHHU 10Ae- 
TOM KOCMM4YeCKHX allllapaToB BbIIMeyKa- 


3aHHbIX PKK. 





Development and manufacture of complex 
facilities (including manufacture, testing, 
storage, delivery, and maintenance of 
experimental and production spacecraft 
and launch vehicles), support equipment, 
planning, control and space data processing 
means. 

Participation in pre-launch and launch 
operations, in spacecraft operation and 


mission control. 
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Progress State 
Research and 
Production Rocket 
Space Center 
(TSSKB Progress) 
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LlIeHTp ynpaBneHna 
nonetamnyu (LLYN) 


Mission Control (MC) 
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Lleutp yipaBaeuua oaétamyu (LIYII) — 
KpyllHoe Hay4HO-UCCAeCAOBAaTeABCKOe MOApPa3- 
AeaeHue LlentpaabyHoro HUM Matliuuoctpo- 
CHUA. 

LIYII oO0ecneuNuBaeT MpakTuyecKoe 
yllpaBAeHHe NMOACTAMU KOCMUYeCKHX alliia- 
paTOB pa3HbIX KAACCOB: NUAOTUPYeMBEIX 
OPpOUTAABHBIX KOMIIACKCOB, KOCMU4UeCCKUX 
KOpaO0aAeu, ABTOMATHUeCCKUX ME KMAAHET- 
HbIX CTAHIMU U UCKYCCTBEHHBIX CIYTHUKOB 
3eMAU Hay4HOro U COMMAABHO-3KOHOMUYe- 
CKOrO Ha3HaveHuA. OAHOBPeMEHHO BeAYTCA 
HayuHble UW IpOeKTHbIe HCCACAOBAHHA U 
pa3pa0o0TKa MeETOAOB, AATOPUTMOB UH CpeACTB 


pellleHHa 3aAau YIpaBACHUA, OAAAMCTUKU U 


orto OKA, www.federalspace.ru 


Mission Control (MC) is one of the leading 
research departments of the FSA Engineering 
Central Research Institute. 

MC controls missions of various spacecraft: 
manned orbital complexes, spaceships, 
automatic interplanetary stations and multi- 
purpose satellites. At the same time MC 
conducts scientific and project research and 


develops new methods, algorithms, means 
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HaBuraljuu KOCMUYeECKHX alllapatToB, OOpa- 
OOTKH, AaHaAU3a U XpaHeHHA OOABLIUX OO be- 
MOB HVH(MOpMallMU, CO3AAHUA BLICOKOCKO- 
POCTHBIX ceTeH AAA OOMeHa BCeEMH BUAAMU 
UHPOpMaluu, CUCTEM KOAACKTUBHOLO U 
UHAUBUAYAABHOTO OTOOpaKeHuA UHCDOP- 
Maluy. 

Bea “HCbopMallva OT KOCMMYeCKHX alllapa- 
TOB loctynaet B LIYI] wepe3 craHiMu caeKeHUA 
110 CIeI[MaABHLIM KaHaAaM CBA3U, OOPadaTEI- 
BaeTCA UM OTOOpaxkKaeTcaA B PeaABHOM MacilTabe 
BpeMeHU. 

B HacToamjee Bpema LIYII aBadetca yuact- 
HMKOM TIpoekta «MexAyHapoAHasd KOCMUYe- 


cKaad cTaHiua» (MKC). 





and facilities to solve problems of ballistics, 
spacecraft navigation, high-speed networks, 
and data processing, analysis and storage. 

MC uses both ground facilities and satellites 
to gather information on spacecraft. Data is 
normally processed, analyzed and displayed 
on-line. 

The International Space Station is MC's 


most important current project. 


Baikonur Launching Site, August 2004 


KouHcTpyKTOpckoe Ofopo ooero Malllu- 
HOCcTpoeHua (KBOM) — BeaAyijee 1peAlpua- 
THe B OOAACTUH Ppa3paOOTKH U CO3AAHUA CTap- 
TOBbIX KOMIIACKCOB. 

KOHCTpyKTOPCKOe Of0pO OBIAO CO3AaHO 
30 utoHa 1941 roaa Kak CneljvaAbHoe KOHCTpyK- 
TOpcKoe Oropo (CKB) mpu 3aBoae « Komiipeccop» 
U ONpeAeCACHO TOAOBHBIM I10 CO3AaHUFO U 
BHe€APeCHHIO B IIPOU3BOACTBO MHOTO3apAAHBIX 
IlyCKOBbIX YCTAHOBOK 3a€AIOBOM CTPeAbOBI peak- 
TUBHbIMU CHapsAaMY, BIIOCACACTBUU Ha3BaH- 
HbIMU «KaTHOUIaMu». 3a BDeMA BOUHbI CKB 
pa3pa0oTaao UM M3rOTOBNAO OoAee 78 OOPAa3IIOB 
Pa3AUUHBIX ITYCKOBbIX YCTAHOBOK UM UX MOAL- 
(bukalluu, 36 43 HAX ObIAU IPUHATEI Ha BOOpy- 
*KeHHe APMUH U GAOT. 

B mae 1946 roaa CKB ObBIAO 1peo0d- 
pa30BaHo B TocyAapcTBeHHOe COro3HOe 


KoHcTpyKTopckoe O6r0po CileljMaAbHOTrO Mallin- 


The Barmin General Engineering Design 
Bureau (KBOM) is the leading company in the 
sphere of launching complex design. 

The organization was established on June 30, 
1941, as the Special Design Bureau (SKB) at the 
Kompressor Plant and, as the head company, 
it developed and put into operation salvo 
launching multiple rocket launchers (later 
called Katyusha). During the war the SKB 
developed and manufactured over seventy- 
eight launchers and their modifications, thirty- 
six of which the Soviet Army and Navy made 
operational. 

In May 1946, the SKB was reorganized 
into the State Union Special Engineering 
Design Bureau (GSKB Spetsmash), in 1967 — 
into the General Engineering Design Bureau 
(KBOM), and in 1999 it was renamed into 


Federal Space Agency 


ISS Program — Progress M-50 Mission 


HocTpoeuna ((TCKB Cremmamt), c 1967 roaa — 
B KB oOmjero MallluHocTpoeHu”, ac 1999 
roAa KOHCTPpyKTOPCKOMy Of0po IpUCcBOeHO 
uma B. I]. BapMuHa. OCHOBHEIMY 3aAatvaMUu 
KB, cTaau pa3pa0oTKa CTapTOBbIX KOMIIACK- 
COB AAS pakeT CTpaTeruyecKoro Ha3HaueHHA U 
3CHUTHEIX YUpaBAAeMBIX pakeT (SYP), TexHu- 
WeCKOe PYKOBOACTBO MOHT@KHBLIMH padoTaMH, 
UCIIBITAHUAMU SKCIICPUMECHTAALHBIX HU OTIBIT- 
HbIX OOpPa3I[OB. 

3a MHOTOACTHHU TePHOA, PaOOTEI B OOAa- 
CTU cTapTtocTpoeHua KBOM OBIAO pa3pa- 
OOTaHO, CO3AAHO UM CAaHO B SKCIAyaTalutro 
OoAee ABYX ACCATKOB CTAPTOBLIX KOMIACKCOB 
pa3Au4HOro THMa (cpeau Hux CK aaa MBP P-7 
uw ee MOANGUKalNU, CK aad PH «IIpotTonu», 
CK AAA pakeThI-HocutTead H-1, yHuUBepcaab- 
HbIM KOMIIACKC CTCHA-CTapT U Ap.), KAKABIN 


U3 KOTOPBIX ITO-CBOCMY YVHUKaAAeH. 


the Barmin General Engineering Design 
Bureau. 

As the country's head design bureau, it 
dealt with the development of launch support 
equipment for strategic long-range ballistic 
missiles and guided anti-aircraft missiles. 
Besides, the company controlled erection work 
and experimental and functional equipment 
testing. 

Over the years in launch facility design and 
construction, KBOM developed, built and put 
into operation more than twenty launching 
complexes intended for various purposes 
(among them there are the launching complex 
for the R-7 ICBM and its modifications, the 
Proton launching complex, the N-1 launching 
complex, the multi-purpose launch stand and so 


on), each project being in its own way unique. 


A 


KBOM 





KOHCTpyKTOpCckoe 
6r0po Ob6uero 
MaluMHOCTpoeHna 
um. B. fl. BapMuHa 
(KBOM) 


V. P. Barmin Design 
Bureau of General 
Machine-Building 
(KBOM) 


Launch Program Participants 
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Mallia ht 


LIEHTp akcnnyaTaynn 
O6beCKTOB Ha3e@MHOU 
KOCMUNYeCKON 


WUHCbpactpyKTypbli 


Yn. Lenkuna, A. 42, 

r. Mocksa, Poccus, 107996, 
Ten.: +7 (095) 631-82-89, 
oaxc: +7 (095) 631-93-24 

E-mail: tsenki@rosaviakosmos.ru 
www.tsenki.com 


Center for Ground- 
Based Space 
Infrastructure 

Facilities Operation 


42 Shchepkina St., Moscow, 
107996, Russia 
Phone: +7 (095) 631-82-89, 
Fax: +7 (095) 631-93-24 
E-mail: tsenki@rosaviakosmos.ru 
www.tsenki.com 


MenepanbHoe KOCMUYECKOE ArCHTCTBO 


Nporpamma MKC — «flporpecc M-50» 


OLyT] «JOHKM» co3aaHo B eaax COBep- 
II@€HCTBOBAHHA U pa3BUTHMA Ha3eCMHOM KOCMH- 
4eCKOU MHCpactTpyKTypb Poccuy u ocyiect- 
BAAeT CBOIO ACATCABHOCTE 110 CACAYIONJUM 
OCHOBHBIM HallpaBACHUAM: 

* IIPOBeEACHUe Hay4HO-UCCACAOBATeCABCKUX U 

OIIbITHO-KOHCTpyKTOPCKUXx paOoT 10 obecrie- 


YeHHMIO KOCMUUeCKON ACATCABHOCTH, 


OpraHi3allMuA paOoT Ha OObEKTAX HA3CMHOU 
KOCMM4eCKON UHC*pactTpyKTyPpbl, B3aM“Mo- 
AeucTBue Cc MuHooopous Poccuy, IpeA- 
MpuATUAMU pakeTHO-KOCMUHYeCKON 


ITIDOMBITNMACHHOCTH, 


oOecreyeHue 3allyCKOB KOCMUYeCKUX alliia- 





paToB 10 MeAaepaAbHOUM KOCMUYeCKON 
IporpamMmMe, B “HTepecax MUHOOOPOHBEI 
Poccuy, 10 1porpaMMaM Hay4HOLo HW MeEKAy- 


HapOAHOTLO COTPyAHUUeCTBA; 


OKa3aHve YCAYT 10 NOATOTOBKe UH 3allyCKy 


HOCUTeAeCH UW KOCMUYeCCKUX alllapaTOB, 


OpraHu3allua paOoT 10 MOCTaBKaM KOCMH- 
WeCKUX CPeACTB (B TOM UHCAe MEKAYHa- 
POAHOTO IIpOH3BOACTBa), KOMIIOHCHTOB 
paKeTHBIX TOMAMB, OOOpyAOBaHHA U MatTe- 
PHaAAbHBIX CPeACTB, OOeCIeUMBAIOIIUxX 


MKU3SHCACATCABHOCTb KOCMOAPOMOB, 


The Center for Ground-Based Space 
Infrastructure Facilities Operation (FGUP 
TSENKI) was established in order to improve 
and develop Russian ground space infrastruc- 


ture. The general guidelines of the Center's acti- 





vity are as follows: 


¢ Research, experimental and engineering 





work in the sphere of space exploration. 


Ground based space infrastructure facilities 
supervision, cooperation with the Russian 
Ministry of Defense and space industry 


organizations. 


Spacecraft launching within the framework 
of the Federal Space Program, in the 
interests of the Russian Ministry of Defense 
and within programs of scientific and 
international cooperation. 


¢ Pre-launch and launch operations. 
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pa3pa0oTkKa, BHeApeHue UW SKCHAYyatTallua 
CUCTeM HU CPeACTB CBA3U UW MHCOpMaTU- 
3amuvu DevAepaAbHOro KOCMUYeCKOrFO 
areHTCTBa; 

OKa3aHHe yCAYT CBA3H; 


o0ecneyeHHue JACKTPOMarHUTHOU COBMe- 





CTUMOCTH PpaAHOSACKTPOHHBIX CpeACTB 
OObeKTOB Ha3eCMHOU KOCMUYeCKOU UHdppa- 
CTPyKTYPpBHI; 

MpoBeAeHue padoT 10 OOecre4yeHUIO 
Oe30N1aCHOCTH HaCeAeCHHA, IKOAOTHYe- 
CKOMY MOHUTOPHUHTY COCTOAHUA 
IIPHPOAHOU CPpeABI, IOUCKY, 9Bakyalluu 
U yYTUAU3ZaANUU PparMeHTOB OTACAALO- 
IJM“XCA WaCTeNW PpakeT-HOCUTeAeH; 


oOecreyveHnue COOAIOACHHA IIPUpOAOOx- 





PpaHHOro 3aKOHOAATECALCTBA Ha BBeEPeH- 
HbIX OObeKTAX; 

pa3pa0oTKa IIporpaMM UH MeTOAMK SKCIIep- 
TU3bI KOCMUYUeCKUX CPCACTB U OOLEKTOB 
KOCMMY4eCKOU MHCpactTpyKTyPpbl 10 BUAAaM 
HaA30pa; 

yuacTue B padoTax 110 YTHAM3al[MU BOCHHOU 
TCXHUKH; 


OCYIITeECTBACHHe BHeLIHeESKOHOMMYeECKON 





ACATCABHOCTH. 


Space vehicles (including those of foreign 
manufacture), propellant components, and 
equipment shipping. 

Launching sites maintenance. 
Communications development and 
operation. 

Communications services. 
Electromagnetic compatibility of ground 
based space infrastructure facilities 
electronics. 

Population safety ensuring, environment 
monitoring, evacuation and utilization of 
LV jettisonable parts. 

Enforcement of environment oriented laws 
and regulations at space infrastructure 
facilities. 

Development of programs and procedures for 


space infrastructure facilities supervision. 


Baikonur Launching Site, August 2004 


OKI] «BaikoHyp» — opraHu3yeT B3aMMo- 
ACUCTBHe IIpeAIIPUATUUM MPOMBIIMACHHOCTH Ha 
KOCMOAPOMe I10 MOATOTOBKe H IIPOBeAeCHHI0 IlycKa 
pakeTbLI KOCMMYeCKOrO Ha3sHaveHHA, BKALOUAaA 
paspa0oTky IIpMKa30B U pacilops»KeHHM Ha UX 
IIPOBeAeCHHe, pa3spaooTKy rpacbUKoB IMOATOTOBKU 
COCTaBHBIX 4YacTeM PakeThI KOCMHMYeCKOLO Ha3Ha- 
WeHMA K Iycky. 

Kb TXM — MpoBoant NOATOTOBKYy Ha3emM- 
HOO TEXHUYeECKOLO OOOPYAOBaHHA 3allpaBou- 
HOU CTaHIMU, 3alpaBKy ABUTaTeCABHEIX yCTa- 
HOBOK KOCMU4YeCKOTO KOpaOAA KOMIIOHCHTAMU 
pakeTHOro TONAMBa UW CKATLIMU ra3zaMu. 

OKb «Bsmmnea» — MpoBoAUT MOArOTOBKy 
Ha3eMHOPO TEXHOAOTMYeCKOTO OOOpyAOBaHHA 
TEXHMYeECKOLO KOMIIAeKCa. 

COMUK 3asoaa «II porpecc» — ocyimect- 
BAAeT IOATOTOBKY TEXHHYeECKOFO KOMIAeKCa 
PakeTLI-HOCUTeAA UW MOATOTOBKY PpakeTBI-HOCH- 
TeAA MW KOCMU4eCKONM FOAOBHOU YaCTH Ha TEXHH- 
WeCKOM KOMIIAeCKCe. 

KocmotTpaHc — o0ecIleuyuBaeT BHYTPUKOC- 


MOAPOMHBIC€ KECAC3SHOAOPORHbIC TEPCBO3KU 


Baikonur Federal Space Center — 
coordinates pre-launch and launch activities of 
industrial enterprises, including formulation of 
orders and instructions and scheduling of space 
rocket component parts preparation. 

Design Bureau for Chemical Transport 
Engineering — prepares ground-based technical 
equipment of the refueling station, fuels upper 
stage propulsion systems with propellant 
components and compressed gases. 

FGUP Vympel Experimental Design 
Bureau — prepares ground-based technological 
equipment of the launch vehicle technical 
complex, provides for launch vehicle and upper 
stage preparation at the technical complex. 

Progress Plant Assembly and Testing 
Complex — prepares LV technical complex and 
launch vehicles and spaceheads at the technical 


complex. 


Federal Space Agency 


ISS Program — Progress M-50 Mission 


pakKeTbI-HOCUTeAA, TOAOBHOTO OOTeKaTeAd U 
KOMIIOHEHTOB PaKeTHOLO TOMAMBA. 

HUW XUMMAIT — ooectteuupaet kpuo- 
TeCHHBIMH IIPOAYKTAaMY (KUAKUU KUCAOPOA U 
*KUAKUU a30T) 3alycK pakeTbI KOCMM4eCKOrO 
Ha3HaveHUud UW CKATHIMU Ta3aMU paOoTH! Ha 
TEXHUUECKOM HU CTaPpTOBOM KOMIIAeKCaX, IIpOBe- 
AeHHe UX (U3NUKO-XUMM4eCKUX AHAAM30B. 

KocmuyeckHe BONCKa Poccuu — IpoBo- 
AAT IOATOTOBKY UM 3aACUCTBOBAaHHe CpeACTB 
U3MePUTeABHOTO KOMIIACKCa KOCMOAPOMa U 
Ha3eMHOTO aBTOMAaTU3MPpOBaHHOro KOMIAeKCa 
yIpaBAeHHA, UCIOAB3YeMBIX AAA KOHTPOAA 
PakeTLI-HOCUTeAA Ha AKTUBHOM yuaCTKe BbIBe- 
ACH. 

HINO Mamunoctpoenna — MpoBoAutT 
paOoTHI 10 OOecIIeveHUFO Oe30MaCHOCTH Hace- 
ACHUA, MOMCKY, IBaKyalUu U yTHAM3ZaANUU 
CbparMeHTOB OTACAAIOIIUXCA YaCTeU PaKkeTHI 
KOCMM4YeCKOrO Ha3HayveHHs B pawoHax MaAe- 
HUA WepBbIX AByX CTyIleHeU, TOAOBHOTO OOTe- 
KaTe€AA, XBOCTOBOTO OTCeKa Ha TEPpuTOpUuU 


PeciryOauku Ka3axctTaH. 


Kosmotrans — provides rail transportation 
of launch vehicles, payload fairings, upper 
stages and propellant components to the 
launching site. 

Scientific Research Institute for Chemical 
Engineering — provides cryogenic products 
(liquid oxygen and liquid nitrogen) for space rocket 
launches and compressed gases — for technical 
and launching complexes, analyses physical and 
chemical properties of these materials. 

Russian Space Forces — prepare and 
operate launching complex measurement 
facilities used for ground-based automatic 
control monitoring during launch vehicle 
ascent and upper stage powered flight. 

Engineering Research and Production 
Association — ensures population safety, 
searches, evacuates and utilizes space rocket 


jettisonable parts. 


Hpyruve yyacTHukn 





pa6oT no nogzroTroBKe 


vu sanycky 


KA «fporpecc M-50» 


Other Participants 
of Progress M-50 
Preparation 

and Launch 


Launch Program Participants 
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Pycckun CTpaxoson 
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LIeHTp 


Russian Insurance 
Centre 


MenepanbHoe KOCMUYECKOE aAreCHTCTBO 


Nporpamma MKC — «flporpecc M-50» 


«Pycckuu CrpaxosBonu LlJeHTp» — OAMH 43 
BeAYIJMUX KOCMMYeCKUX CTpaxOBIIJMKoB Poccuu. 
3HaYMTeABHBIM OMBbIT paOoTH!I KOMNaHUUII0 CTpaxo- 
BaHMEO KOCMU4eCKUX PUCKOBABAAeETCA OCHOBOM AAA 
IIAOAOTBOPHOTO COTpyAHM4YeCcTBac DeAepaAbHbIM 
KOCMUM4eCKUMM areHTCTBOM, KocMu4eCKUMU 
BOMCKaMM UV ApyI MMH OpraHnui3aljMaAMu U Ipealipu- 
ATUAMU paKeTHO-KOCMUYeCKOHM OTpacan. 

CTpaxosad 3allJMTa peaAv3yeTca C yueTOM 
9TANOBKU3SHEHHOTOUMKAAU3AeCAMH, BKAFOUAIOLeTO 
UX pa3spadorRy, IIPOU3BOACTBO, MCIIbITAHUA, TpaHc- 
MlOpTUpoBKy, IpeACTAapTOBble Ollepaljuuv, BbIBeAeC- 
HUe MOAC3HON Halpy3KU Ha 3aAAHHYIO OPOUTy U 
ee IIOCACAYIOI YO SKCIAyaTalMt1o. CrpaxytoTca 
TakK>Ke PUCKH I10 TlepepbIBaM B IIPOM3BOACTBe U 
HeEBBITIOAHCHUIO AOTOBOPHBIX OOA3ATCABCTB. 

«PyccK4mM CTpaxoBsimM LleHtpom» (PCLI) 
OCYIIJECTBACHO CTpaxOBaHHe BbIBOAAa Ha OPOUTY 
IlepBoro 9AeMeHTa MKC — (byHKUMOHAABHOrO 
rpy30Boro OAoKa «3apa». OTOT AOTOBOP CTaar 
OAHUM U3 IlepBbIxX B paMKax MeaAepaabHou 
KOCMUYeCKOU TporpaMMBI Poccu4u. 

Iloa cTpaxoBow 3amuTou PCL Onan 


OCYIJCCTBACHBI 3allyCKU PAAA OTCTECCTBCHHBIX 


Russian Insurance Centre (RIC) is one of the 
leading Russian space risk insurance companies. 
The Company's profound experience in space 
risks insurance enables further cooperation with 
the Federal Space Agency, the Space Forces 
and other Russian rocket and space organiza- 
tions and enterprises. 

The Company provides insurance cover- 
age with respect to lifecycle phases of prod- 
ucts, including development, production, test- 
ing, transportation, pre-launch preparation, 
launch and in-orbit operation. The Company 
also insures against business interruption risks 
and risks of default. 

RICinsured the insertion of the Zarya module, 
the first ISS element. This was one of the first 
contracts within the framework of Russia's 
Federal Space Program. 

RIC also insured a number of launches of 
home and overseas spacecraft (by means of 


Russian launch vehicles). 
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YW 3apyOeKHBIX KOCMMYeCKHUX allMaparTos (IIpu 
IlyCKe pOCCHUCKUMH pakeTaMU-HOCUTeAAMY). 
PCL] oO0ecneuna CTpaxoBy!o 3aljUTy l1pu 
IIPOBeEACHUUITYCKOB pakeT-HOcUTeAen «I IpoTOH», 
« POKOT», «3CHUT», «KoCcMOC-3M», OCyIL|eCTBAA- 
eMBIX KOCMU4eCKUMU BOUCKaMH UW PakeTHbIMU 
BOMCKaMH CTpaTerMyeckoro Ha3HaueHHud. 

PCL] c 2003 roaa Hada OCYINeCTBAATL CTpa- 
XOBaHUWe OTBETCTBCHHOCTH MepeA TpeTbUMU 
AUIaMU Ip yIpaBAAeMOM CIlyCKe KOCMMYeCKOTO 
allllapata B CAy4ae ero HeyCiielliHoro 3allycka. 

OAHUM U3 CTpaTeruvueckux HallpaBAeHuu 
B OOAACTH CTpaxOBaHUd KOCMUYeCKUX PUCKOB 
ABAAeTCA yuacTue KOMNaAHHAU B IpoektTax 
Hay4HO-TeXHMYeCKOLO COTPyAHUYeCTBAC 3apy- 
O@KHBIMU TOCyYAAPCTBaMH. 

B oO0AacTHW CTpaxOBaHWaA KOCMUYeECKUX 
puckos PCL] akKTUBHO B3aMMOAeCUCTBYeT CO 
MHOrUMH BeAYINMMH IIpeANPUATUAMH OTpacayn, 
TaKMMH Kak KHIIL) um. M. B. XpyHuuesa, 
HIIO SuHepromatn uo. B.II. Payumo, HIIO TIM 
um. M. ©. PemerHespa, PHII PKL « LICKB- 
IIporpecc», KBOM uo. B. II. BapMuua, 
MKK «Kocmotpac», JOHKM u ap. 


RIC insured launches of Proton, Rokot, Zenit 
and Kosmos-3M launch vehicles by the Space 
Forces and Strategic Missile Forces. 

In 2003 RIC for the first time offered protection 
and indemnity insurance for manually controlled 
spacecraft re-entry in case of a failed launch. 

One of the Company's strategic activities 
in insurance of space risks is its participation in 
projects of scientific technical cooperation with 
foreign countries. 

In the sphere of space risks insurance RIC 
interacts with many leading industrial enter- 
prises, including the Khrunichev Center, the 
Glushko Research and Production Association 
for Power Engineering, the Reshetnev Research 
and Production Association for Applied Mechanics, 
the Progress Central Specialized Design Bureau, 
the Barmin General Engineering Design Bureau, 
the Kosmotras ISC, the Center for Ground-Based 
Space Infrastructure Facilities Operation (TsENKI) 


and other organizations. 
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